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ABSTRACT
o f  t h e  t h e s i s  e n t i t l e d  
AN l 5 lT l3 'T lg À H 9 h o ?  COMPOUNDS
p r e s e n t e d  by B .R .C a r p e n t e r
m
m
f o r  t h e  d e g r e e  o f  D o c t o r  o f  P h i l o s o p h y  
. i n  t h e - F a c u l t y  o f  S c i e n c e .  ' "
-  1
am
Im p r é p a r a t io n  and B r o m in a t io n  o f  p - D i p h e n y l y l  k e t o n e s .
2 . A c t i o n  o f  G rignard  r e a g e n t s  on s u b s t i t u t e d  and  
u n s u b s t i t u t e d  p - d i p h e n y l y l  k e t o n e s , y - p i p e r i d i n o p r o p y l p h e n y l
k e t o n e  and N - m e t h y l c l n c h o t o x i n e .
/ /
3 . P r e p a r a t i o n  o f  4 : 4 - D i e t h o x y - 2 :S - b i s d i m e t h y l a m i n o -
d i p h en y l
1 . p - D i p h e n y l y l k e t o n e s  o f  t h e  ty p e
ç  s-crt^.
c.nd C ^ k ^ . C Hj ^ . C O  been
p r e p a r e d  by F r i e d  c l - C r a f t s  r e a c t i o n s  and theii^  b r o m i n a t i o n  has  
b e e n  studie-"’ . I t  -has b een  found t h a t  under  c o n d i t i o n s  f o r  
1 0 0  < moncbroxïi ination, 1 0 0  ^  b r o m i n a t i o n  o c c u r r e d  e n t i r e l y  i n  
t h e  s i d e  c h a i n .
2 , The a c t i o n  o f  p i p e r i d i n e  and d i e t h y la m in e  on 
h.al jge :y  s u b s t i t u t e d  p - d i p h e n y l y l  k e t o n e s  was s t u d i e d  . The 
a c t i o n  o f  G rignard r e a g e n t s  on on p - d i p h e n y l y l  k e t o n e s ,  
c o - p i p e r i d i n e  s u b s t i t u t e d  p - d i p h e n y l y l  k e t o n e s ,  ^ - p i p e r i d i n o -  
p r o p y l p h e n y l  k e t o n e  and N- methy1 c in  oho t o x i n e  was s t u d i e d  i n  
o r e d e r  t o  compare t h e  e f f e c t  o f  t h e  d i s t a n c e  a p a r t  o f  t h e  
n i t r o g e n  atcm and t h e  CO- group on t h e  r e a c t i v i t y  o f  th e  
compound.
/  /
3 . 4: 4 - D i e t h o x y - g  ; g - b i s  d im e t c y l a e i i n o d ip h e n y l  and
s e v e r a l  d e r i v a t i v e s  h a v e  b e e n  p r e p a r ed  and compared w i t h  
/
2 : 2 - b i s   ^i m e t h y l a m i n o d i p h e n y l ,
INDEX.
T h e o r y .
P r e p a r a t i o n  a n d  t j r o m i r i a t i o n  o f
p-Dlphenylyl ketones pp. 1 - 19*
G-rixnard reactions po. 20- 3 1 »
P r e p a r a t i o n  o f  
/
h : 4 - D i e t h o x y - 2 : 2 - b i s d i m e t h y l a m i n o -
d i  ohenyl. pp. 34 -  35
P r a c t i c a l .
P r e p a r a t i o n  a n d  B r o m i n a t i o n  o f
p - D i p l i e n y l y l  k e t o n e s  pp.  36 -  83*
G rignard  r e a c t i o n s  p p .  64 -  120,
P r e p a r a t i o n  o f
f /4 : 4 - D i e t i i y x y - 2  ; 2 - b i s d i m e t h y l a m i n o -
d i o h e n y l  pp. 1 2 1 - 1 3 0 . *
I
The F r l e d e l - C r a f t s  method f o r  t h e  p r e p a r a t i o n  o f  
k e t o n e s  i s  g e n e r a l l y  m ost  s u c c e s s f u l  and h a s  b een  a p p l i e d  i n  
a v e r y  l a r g e  number o f  c a s e s .
Adam( B u l l . S o c . C h i m . 1 8 8 7 , ( 2 )  4 ? ,6 8 8 .A n n .C h i m .1 8 6 8 ,
( 6 ) 1 5 ,2 5 5 . )  p r e p a r e d  p - d i p h e n y l y l m e t h y l  k e t o n e  by t h e  F r i e d e l -  
C r a f t s  method u s i n g  d i p h e n y l  and a c e t y l  c h l o r i d e .  The 
c o n s t i t u t i o n  o f  p - d i p h e n y l y l m e t h y l  k e t o n e  was s e t t l e d  by 
V o r l a n d e r ( B e r . 1 9 0 7 , 4 0 , 4 5 5 5 ) *
D i f f e r e n t  Workers h ave  u s e d  d i f f e r e n t  m o d i f i c a t i o n s  
o f  Adams o r i g i n a l  m ethod,  F e r r i s s  and Turner  ( J . 1 9 2 0 , 1 1 4 7 ) ,  
G u l l  and Turner  ( J . 1 9 2 9 ,4 9 8 )  and G r ie v e  and Hey ( J . 1 9 5 5 , 9 6 8 ) .  
The p - d i p h e n y l y l m e t h y l  k e t o n e  o b t a i n e d  by t h e s e  methods had
ra.p. 120 - 12r.
The b r o m i n a t i o n  o f  t h i s  compound was s t u d i e d  i n  
o r d e r  t o  d i s c o v e r  w h e th e r  s u b s t i t u t i o n  to o k  p l a c e  i n  t h e  s i d e  
- c h a i n  o r  i n  t h e  r i n g  o r  i n  b o t h .  H a l o g é n a t i o n  o f  a c e t o -  
phenone  showed t h a t  s u b s t i t u t i o n  to o k  p l a c e  i n  t h e  s i d e - c h a i n  
Graebe ( B e r .  1 8 7 1 , 4 , 5 5 ) ,  S t a e d e l  ( B e r .  1 8 7 7 ,1 0 ,1 8 5 0 : )  and G a u t i e r  
(A n n .C h im .1 8 8 8 , ( 6 ) 1 4 , 3 4 8 , 5 7 9 , 5 8 5 )  o b t a i n e d  m - c h l o r o a c e t o -  
phenone by p a s s i n g  c h l o r i n e  i n t o  a c e t o p h e n o n e .  Emmerling and  
E n g le r  ( B e r . 1 8 7 1 , 4 , 1 4 8 )  p r e p a r e d  co-broraoacetophenone by t h e  
a d d i t i o n  o f  bromine to  a c e t o p h e n o n e .  H u n n i u s ( B e r . 1 8 7 7 ,1 0 , 2 0 0 7 )  
obta in ed ,  i t  by t h e  same method bu t  i n  ca rb on  d i s u l p h i d e  
s o l u t i o n .  S t a e d e l  and K l e i n s c h m i d t  ( B e r . 1 8 8 0 , 1 5 , 8 5 7 .  1 8 8 5 , 1 6 ,  
2 2 ) o b t a i n e d  i t  by p a s s i n g  eq u a l  p a r t s  o f  bromine and ca rb o n  
d i o x i d e  i n t o  a c e t o p h e n o n e .  I t  was a l s o  made by Mohlau (B e r .  
I S 8 2 , 1 5 , 2 4 6 5 . c f . R a t h e r  and R e id .  J . A . C . S . 1 9 1 9 , 4 1 , 7 7 )  by
h e a t i n g  bromine and a c e t o p h e n o n e  t o g e t h e r  on t h e  w a t e r - b a t h .  
Lazennec  ( B u l l . S o c . C h i m .  1 9 0 9 , ( 4 )  5 , 5 0 1 )  p r e p a r e d  i t  by 
e x p o s i n g  bromine and a c e t o p h e n o n e  t o  s u n l i g h t .  Rumpel (Arch .  
R harm .1 8 9 7 , 2 3 5 , 3 9 8 ) made i t  by h e a t i n g  an a q u e o u s  s o l u t i o n  
o f  brom ine  and a c e t o p h e n o n e .  4 : m -D ibrom oacetophenone  was 
p r e p a r e d  by C o l l e t  ( B u l l . S o c . C h im .1 8 9 9 , ( 3 )  2 1 , 6 7 .  o f .  H a le  
and Thorp. J . A . C . S . 1 9 1 3 , 3 5 , 2 6 7 )  by t h e  b r o m i n a t i o n  o f  
4 - b r o m o a c e t o p h e n o n e .
I t  w i l l  be  s e e n  from t h e s e  d a ta  t h a t  a c e t o p h e n o n e  
a lw a y s  u n d e r g o e s  s u b s t i t u t i o n  i n  t h e  c D -p o s i t io n  and n o t  i n  
t h e  r i n g  u n d er  a v a r i e t y  o f  d i f f e r e n t  c o n d i t i o n s .  The r i n g  
u n d e r  t h e s e  c o n d i t i o n s  a p p e a r s  t o  be d e a c t i v a t e d .
O c i  CM,
In  t h e  c a s e  o f  CO* i t  i s  n o t
a p p a r e n t  t h a t  d e a c t i v a t i o n  o f  Y w i l l  i n f l u e n c e  t h e  a c t i v i t y  
o f  X and i t  i s  t h e r e f o r e  p o s s i b l e  t h a t  some b r o m in a t io n  
m ight  t a k e  p l a c e  i n  t h e  4 - p o s i t i o n  i n  X.
Drake and. b r o n l t s k y  ( J . A . O .S .  1 9 3 0 , 3 2 , 3 7 1 5 )  
p r e p a r e d  m - b r o m o a c e t y ld ip h e n y l  by b r o m in a t in g  p - d i p h e n y l y l ­
m eth y l  k e t o n e .  In  t h e i r  work p - d i p h e n y l y l m e t h y l  k e t o n e  (36  g) 
was su sp en d ed  i n  200 cc  o f  g l a c i a l  a c e t i c  a c i d  and warmed i n  
a s t e a m - b a t h  u n t i l  a c l e a r  s o l u t i o n  was o b t a i n e d .  The 
s o l u t i o n  was t h e n  c o o l e d  a s  f a r  a s  p o s s i b l e  w i t h o u t  t h e  
f o r m a t i o n  o f  c r y s t a l s  and bromine ( 2 9 . 4  g) a dd ed ,  t h e  
tem uer a t u r e  b e i n g  k e p t  be lo w  4? The p r o d u c t  was k e p t  i n  i c e
and s a l t  f o r  2 h r s  and t h e n  washed w i t h  g l a c i a l  a c e t i c  a c i d
o 0
and w a t e r .  The cru de  y i e l d  was 42 g ,  m.p.  1 2 4 . 5 - 1 2 5 . 5 .  The
p r o d u c t  was c r y s t a l l i s e d  from 95 % a l c o h o l  and c h a r c o a l ,  t h e
p r o d u c t  had m.p. 125*5'
A f t e r  t h e  u r e s e n t  w r i t e r s  work was done John and
F r a n k e l  ( J . p r . C h e m . 1 9 3 2 , 1 3 3 , 2 5 9 )  p r e p a r e d  t h e  same compound
somewhat impure by i r r a d i a t i n g  1 p t  o f  p - d ip h e n y ly lm e - t h y l
k e t o n e  i n  12 p t s  o f  g l a c i a l  a c e t i c  a c i d  and t h e  c a l c u l a t e d
q u a n t i t y  o f  b rom ine ,  k 70 % y i e l d  o f  t h e  s u b s t a n c e  was
o b t a i n e d  a f t e r  c r y s t a l l i s a t i o n  from e t h e r  and a l c o h o l ,  m .p .
0
9 5 .
The method u s e d  by t h e  p r e s e n t  w r i t e r  was a s  f o l l o w s :
p - d i p h e n y l y l m e t h y l  k e t o n e (10  g)  was d i s s o l v e d  i n  100 g o f
g l a c i a l  a c e t i c  a c i d  a t  50 .^ The bromine (3 c c )  was d i s s o l v e d
i n  20 c c  o f  t h e  same s o l v e n t  and added s l o w l y .  A f t e r  a few
m in u te s  d e l a y  b r o m i n a t i o n  was i n s t a n t a n e o u s  and hydrbrom ic
a c i d  was e v o l v e d .  Water was th e n  added drop by drop when
0
c o l o u r l e s s  l e a f l e t s  s e p a r a t e d  which were d r i e d  a t  1 0 0 . On
c r y s t a l l i s a t i o n  o f  t h e  cru d e  p r o d u c t  o f  13 g from a l c o h o l ,
o o
s t o u t  h e x a g o n a l  p r i s m s  o r  opaque n e e d l e s ,  m . p . 12 4 - 1 2 6 , were
o b t a i n e d .  On c r y s t a l l i s a t i o n  from t o l u e n e  w h i t e  n e e d l e s ,  m.p.  
o *
126- 1 2 7 , were form ed.
S e r i e s  o f  e x p e r i m e n t s  on t h e  q u a n t i t a t i v e  
b r o m i n a t i o n  o f  p - d i p h e n y l y l m e t h y l  k e t o n e  were c a r r i e d  o u t .
3 . 9  G (1 mol) o f  t h e  k e t o n e  were d i s s o l v e d  i n  40 cc  o f  g l a c i a l
o
a c e t i c  a c i d  and warmed to  a b o u t  4 0 .  1.1 Cc (1 m o l ) o f  bromine  
were added drop by drop from a b u r e t t e .  The s o l u t i o n  was
• D O
h e a t e d  g e n t l y  a t  t h e  same t im e  and a t  5 8 - 6 0  t h e  c o l o u r  o f  th  
bromine d i s a p p e a r e d .  When a l l t h e  bromine had b e e n  added a 
p a l e  b r o w n ish  r ed  s o l u t i o n  was o b t a i n e d  which was po u red  i n t o
an e x c e s s  o f  w a t e r .  The s o l i d  which  was p r e c i p i t a t e d  was 
f i l t e r e d  o f f ,  t h o r o u g h l y  washed w i t h  w a t e r  and d r i e d  i n  
vacuo o v e r  s u l p h u r i c  a c i d  f o r  s e v e r a l  d a y s .  5 . 3 5  G ,
( c a l c u l a t e d  f o r  m onohrom inat ion  5 * W  g) o f  a p a l e  p in k  s o l i d
Q €?>
were o b t a i n e d  w h ich  had m.p.  112-121 w i t h  s l i g h t  f r o t h i n g .
In  t h e  a n a l y s i s  o f  t h i s  p r o d u c t  t h e  t o t a l  bromine
was d e te r m in e d  by C a r iu s  method and t h e  l a b i l e  bromine w i t h
p i p e r i d i n e  by a method v/hich i s  g i v e n  b e lo w .
The a c c u r a c y  o f  t h e  method was p roved  by t h e  a n a l y s i s
o f  m - b r o m o a c e t y ld ip h e n y l  p r e p a r e d  by t h e  F r i e d e l - C r a f t s
r e a c t i o n  f o r  t h e  f i r s t  t i m e .
56 G o f  d i p h e n y l  (2 m o is )  were d i s s o l v e d  i n  20 cc
o f  c a r b o n  d i s u l p h i d e ,  36 g o f  b r o m o a c e t y l  bromide (1 mol)
were added and t h e n  g r a d u a l l y  29 g o f  powdered anhydrous
alum inium  c h l o r i d e .  Hydrobromic a c i d  was r a p i d l y  e v o l v e d  a t
f i r s t . When t h e  e v o l u t i o n  s l a c k e n e d  t h e  r e a c t i o n  was c o m p le te d
by h e a t i n g  i n  h o t  w a t e r  f o r  a b o u t  2 h r s .  The p r o d u c t  was
worked up by t h e  method u s e d  f o r  p - d i p h e n y l y l m e t h y l  k e t o n e .
A f t e r  c r y s t a l l i s a t i o n  a 76 fo y i e l d  was o b t a i n e d .  From b o th
» *
a l c o h o l  and p e t r o le u m  e t h e r  ( b . p .  8 0 - 1 0 0 )  f i n e  c o l o u r l e s s  
n e e d l e s  , m . p . 1 2 6 - 1 2 7 ,  i d e n t i c a l  w i t h  t h e  p u r i f i e d  
b r o m i n a t i o n  p r o d u c t  were o b t a i n e d .
The method o f  a n a l y s i s  w i t h  p i p e r i d i n e  was a s  
f o l l o w s :  a b o u t  .2 5  6 o f  t h e  s u b s t a n c e  were w e ig h e d  o u t  i n  a 
s m a l l  tu b e  which was c a r e f u l l y  p l a c e d  i n  a tu b e  c o n t a i n i n g  
a b o u t  2 . 5  cc  o f  p i p e r i d i n e .  The tub e  was s e a l e d  and h e a t e d  
f o r  an hour  i n  b o i l i n g  w a t e r .  The tu b e  was opened  and t h e
c o n t e n t s  washed o u t  i n t o  a b e a k e r  w i t h  250 cc  o f  a b s o l u t e  
a l c o h o l .  The s o l u t i o n  was a c i d i f i e d  w i t h  d i l u t e  n i t r i c  a c i d
and h e a t e d . . 3 G o f  s i l v e r  n i t r a t e  i n  50 c c  o f  w a t e r  were
t h e n  add ed .  The s o l u t i o n  was s t i r r e d  r a p i d l y  and h e a t e d  u n t i l
p e r f e c t l y  c l e a r .  The s i l v e r  bromide was f i l t e r e d  o f f ,  washed
w i t h  h o t  a b s o l u t e  a l c o h o l  and w e ig h e d  i n  t h e  u s u a l  manner.
R e s u l t s .
1. ’.2071 s  o f  s u b s t a n c e  g a v e  .1 4 0 8  g o f  s i l v e r  b rom ide .
2 .  .2 0 8 0  g " " " .1 4 1 4  g "
1. Bromine 2 8 . 9  %
2 . " 2 9 . 0  ^
C^^H_^^0Br r e q u i r e s  2 9 . 0  %
In  t h e  c a s e  o f  c o -b r o m o a c e ty ld ip h e n y l  p r e p a r e d  by 
b r o m i n a t i o n  t h e  r e s u l t s  were a s  f o l l o w s :
T o t a l  brom ine  by C a r iu s  method.
1. . 3 0 6 8  g o f  s u b s t a n c e  g ave  .2 2 0 0  g o f  s i l v e r  brom ide .
2 .  .2901 g ” ” " .2 0 7 8  g " "
1. Bromine 3 0 . 5  %
2 .  " 3 0 . 5
L a b i l e  brom ine .
1. . 2 3 2 6  g o f  s u b s t a n c e  gave  .1 6 7 7  g o f  s i l v e r  brom ide .
2 .  .2 4 9 0  g " " " . 1 7 7 8  g "
1. Bromine 3 0 . 6  ^
2 .  " 3 0 . 4  <
C H OBr r e q u i r e s  2 9 . 0  %
14 11
T h ese  r e s u l t s  show t h a t  1 0 5 .2  ^ b r o m in a t io n  had
i
o c c u r r e d .  The e x p e r im e n t  was t h e r e f o r e  r e p e a t e d  u s i n g  t h e  
e q u i v a l e n t  q u a n t i t y  o f  a g l a c i a l  a c e t i c  a c i d  s o l u t i o n ,  o f  
known brom ine  c o n t e n t .
The e x p e r im e n t  was c a r r i e d  o u t  a s  b e f o r e  e x c e p t  
t h a t  t h e  s o l u t i o n  was warmed t o  60 s i n c e  b r o m i n a t i o n  was 
found t o  t a k e  p l a c e  more r e a d i l y  a t  t h e  h i g h e r  t e m p e r a t u r e .  
4 . 7 5  G ( c a l c u l a t e d  f o r  m onoh rom inat ion  4 .9 1  g) were o b t a i n e d  
m.p. 1 i f - i s f .
R e s u l t s .
T o t a l  brom ine .
1. . 3 0 1 4  g o f  s u b s t a n c e  g a v e  .2 0 3 6  g o f  s i l v e r  brom ide ,
2. . 2 9 5 4  g ” " " .1 9 8 7  g ”
1. Bromine 2 8 . 7  %
2 . " 2 8 . 6  ^
L a b i l e  bro m in e ,
1. . 2529  g o f  s u b s t a n c e  g a v e  .1 6 9 7  g o f  s i l v e r  brom ide .
2 . . 2 5 8 0  g ” ” '* . 1 7 3 8  g "
1 , Bromine 2 8 . 6  ^
2 .  ” 2 8 . 7  fo
C H OBr r e q u i r e s  2 9 . 0  %
14 11
T h ese  r e s u l t s  i n d i c a t e  t h a t  9 9 . 0  % b r o m in a t io n  took  
p l a c e  e n t i r e l y  i n  t h e  s i d e - c h a i n .
An e x p e r im e n t  was c a r r i e d  o u t  u s i n g  s u f f i c i e n t  
bromine s o l u t i o n  f o r  t h e o r e t i c a l  9 5 . 0  % b r o m i n a t i o n .
R e s u l t s .  L a b i l e  brom ine .
1. . 25 95  g o f  s u b s t a n c e  g av e  .1 6 8 0  g o f  s i l v e r  b rom ide .
2 .  . 2 5 7 5  g " " " .1 6 6 2  g  "
71. Bromine 2 ? . 5 %
2 .  " 2 7 , 5
T o t a l  brom ine .
1. .2 8 9 9  s  o f  s u b s t a n c e  g a ve  .1 8 6 9  6 o f  s i l v e r  b rom ide .
2 .  .3 4 0 7  g " " " . 2 2 0 6  g "
1 . Bromine 27 • 4 ^
2 .  " 2 7 . 5 5  ^
These  r e s u l t s  show t h a t  9 4 . 8  % b r o m i n a t i o n  too k  
p l a c e  e n t i r e l y  i n  t h e  s i d e  c h a i n ,  t h e y  a l s o  show t h a t  t h e  
method i s  a c c u r a t e .
In  o r d e r  to  i n v e s t i g a t e  t h e  b r o m i n a t i o n  p r o d u c t s  o f  
p - d i p h e n y l y l m e t h y l  k e t o n e ,  4 - b r o m o -4 ^ -a c e ty ld ip h e n y l  was * 
p r e p a r e d  by a F r i e d e l - C r a f t s  r e a c t i o n  u s i n g  4 -b rom odiph en y l  
and a c e t y l  c h l o r i d e .
4 -B r o m od ip h en y l  had f i r s t  to  be p r e p a r e d .  T h is  
compound was o b t a i n e d  by S c h u l t z  ( A n n a l e n . 1 8 7 4 , 1 7 4 , 2 0 7 )  by 
a d d in g  bromine to  a c o l d  s o l u t i o n  o f  d i p h e n y l  i n  carbpn  
d i s u l p h i d e .  Bamberger ( B e r . 1 3 9 5 > 2 8 ,4 0 6 )  o b t a i n e d  i t  by t h e  
a c t i o n  o f  h o t  b e n z e n e  on p - b r o m o - i s o d . ia z o b e n z e n e  h y d r a t e ,  
a l s o  ( B e r . 18 9 6 , 2 9 , 4 7 0 ) on p -b r o m o d ia z o b e n z e n e  a n h y d r i d e , I t  
was o b t a i n e d  i n  t h e  form o f  l a m e l l a e  from c o l d  a l c o h o l , m . p . 8 9 .
A t te m p ts  by t h e  p r e s e n t  worker  t o  p r e p a r e  
4 -b r o m o d ip h e n y l  by d i r e c t  b r o m in a t io n  d i d  n o t  g i v e  good  
r e s u l t s . S c h m i d l i n  ( B e r . 1 9 1 2 , 4 5 , 3 1 7 8 )  o b t a i n e d  r e s u l t s  which  
were shovm by S c h le n c k  ( B e r , I 9 1 3 , 4 6 , 1 4 7 6 ) , on a c c o u n t  o f  h i s  
u s e  o f  impure 4 -b r o m o d ip h en y l  p r e p a r e d  by d i r e c t  b r o m i n a t i o n ,
t o  be i n c o r r e c t .
%An a t t e m p t  was t h e n  made t o  p r e p a r e  i t  by a method
a n a l o g o u s  to  t h a t  u s e d  by S c h u l t z  and S t r a s s e r  ( A n n a l e n . 1881,  
2 0 7 , 3 5 3 )  f o r  t h e  p r e p a r a t i o n  o f  2 - b r o m o d i p h e n y l . Hubner 
( A n n a l e n . 1 3 8 1 , 2 0 9 , 3 4 2 ) ,  S c h u l t z  ( A n n a l e n . 1 8 7 4 , 1 7 4 , 2 1 2 .  B er .  
1 8 74 , 7 , 5 3 ) and O s te n  ( B e r . 1 8 7 4 , 7 , 1 7 1 )  o b t a i n e d  4 - a m in o d ip h e n y l  
by r e d u c i n g  4 - n i t r o d i p h e n y l  w i t h  t i n  and h y d r o c h l o r i c  a c i d .  
F i c h t e r  and S u l z b e r g e r  ( B e r . 1 9 0 4 , 3 7 , 8 8 1 )  and S c h le n c k  
( A n n a l e n . 1 9 0 9 , 3 6 8 , 3 0 3 ) c a r r i e d  o u t  t h e  r e d u c t i o n  i n  a l c o h o l i c  
s o l u t i o n  u s i n g  s t a n n o u s  c h l o r i d e  and h y d r o c h l o r i c  a c i d .
H e u s l e r  ( A n n a l e n . 1 8 9 0 , 2 6 0 , 2 3 2 )  o b t a i n e d  i t  mixed w i t h  
2 - a m in o d ip h e n y l  by h e a t i n g  d ia z o a m in o b e n z e n e  w i t h  9 p a r t s  o f  
p a r a f f i n  o i l  a t  15C). H ir s c h  (B e r .  1 8 9 2 , 2 5 , 1 9 7 3 )  o b t a i n e d  i t  by 
h e a t i n g  d ia z o a m in o b e n z e n e  w i t h  a n i l i n e  a t  I9 O-2OC?.
A r a p i d  and c o n v e n i e n t  method was u s e d  f o r  t h e  
r e d u c t i o n .  The n i t r o -c o m p o u n d  was h e a t e d  w i t h  t w i c e  it*s w e ig h t  
o f  i r o n  f i l i n g s  and a l i t t l e  d i l u t e  a c e t i c  a c i d .  The 
d ia z o p e r b r o m id e  was p r e p a r e d  by t h e  a d d i t i o n  o f  bromine i n  
h ydrobrom ic  a c i d  to  t h e  d i a z o s o l u t i o n .  On decom p osing  t h e  
perbro m id e  o n l y  a v e r y  s m a l l  y i e l d  o f  4 -b r o m o d ip h en y l  was 
o b t a i n e d .
Gomberg and Bachmanns method ( J . A . C . S . 1 9 2 4 , 4 6 , 2 3 3 9 .  
O rgan ic  S y n t h e s e s  8 , 4 2 )  o f  c o u p l i n g  d i a z o t i s e d  p - b r o m o a n i l i n e  
and b en zen e  was found to  be most  s a t i s f a c t o r y .
f
4 - B r o m o - 4 - a c e t y l d i p h e n y l  was o b t a i n e d  from a l c o h o l
o o c
and p e t r o l e u m  e t h e r  ( b . p . 8 0 - 1 0 0 )  i n  l o n g  t h i n  p l a t e s  r a .p .131.  
The mixed m e l t i n g  p o i n t  showed t h a t  t h i s  was an e n t i r e l y  
d i f f e r e n t  compound from t h a t  o b t a i n e d  by t h e  b r o m in a t io n  o f  
p - d i p h e n y l y l m e t h y l  k e t o n e .
œ-B rom oacetophenone  was p r e p a r e d  by C o l l e t  ( B u l l .
S o c . C h i m .18 97 , ( 3 )  1 7 ,6 9 )  by a F r i e d e l - C r a f t s  r e a c t i o n  u s i n g  
b e n z e n e  and b r o m o a c e t y l  bro m ide .  C o l l e t  (Compt. r e n d . 1897,  
1 2 5 , 7 1 8 ) a l s o  p r e p a r e d  4 : m -d ib ro m o ace to p h en o n e  by a F r i e d e l -  
C r a f t s  r e a c t i o n  u s i n g  bromobenzene and b r o m o a c e t y l  brom ide .
The p r e s e n t  w r i t e r  p r e p a r e d  c o -b rorao a ce ty ld ip h en y l  
by a new F r i e d e l - C r a f t s  r e a c t i o n  u s i n g  d i p h e n y l  and b r o m o a c e ty l
b ro m id e .  I t  s e p a r a t e d  i n  n e e d l e s  from a l c o h o l  and p e t r o le u m
o  » 0 0
e t h e r  ( b . p . 4 0 - 6 0 )  and t o l u e n e  m . p . 1 2 6 - 1 2 7 .  The compound was
i d e n t i c a l  w i t h  t h a t  o b t a i n e d  by t h e  b r o m i n a t i o n  o f
p - d i p h e n y l y l m e t h y l  k e t o n e .
The e f f e c t  o f  c h a n g in g  t h e  t h e  a c y l  grou p ,  a t t a c h e d
t o  th' d i p h e n y l  m o l e c u l e ,  on t h e  b r o m in a t io n  was s t u d i e d .  With
t h i s  o b j e c t  i n  v iew  p - d i p h e n y ly i _ s o p r o p y l  k e t o n e  and
p - d i p h e n y l y l i s o b u t y l  k e t o n e  were p r e p a r e d .
W i l l g e r o d t  and S c h o l t z  ( J . p r . C h e m . I 9 I O , (2 )  8 l , 4 0 0 )
p r e p a r e d  p - d i p h e n y l  yl i_so p r o p y l  k e t o n e  by a F r i e d e l - C r a f t s
r e a c t i o n  but  t h e y  g i v e  no a c c o u n t  o f  t h e  p r o p o r t i o n s  u s e d .
The R e a c t i o n  was c o m p le te d  by h e a t i n g  on t h e  w a t e r - b a t h .  The
p r o d u c t  was p u r i f i e d  by d i s t i l l a t i o n .  An 80 % y i e l d  was
Ô o
o b t a i n e d  b . p . 3 4 6 - 3 4 7 .  On c r y s t a l l i s a t i o n  from a l c o h o l  sm a l l  
w h i t e  l e a f l e t s  s e p a r a t e d  m . p . 56 .^ W i l l g e r o d t  and S c h o l t z  
d e s c r i b e d  i t  a s  t h e  m-compound b u t  F e r r i s s  and Turner  ( J .1 9 2 0 ,  
1 1 7 ,1 1 4 0 )  showed t h a t  a l l  such c o n c l u s i o n s  and d e r i v a t i v e s  
from Adam’s o r i g i n a l  m i s t a k e n  i d e a  were i n v a l i d .
The p r e s e n t  w r i t e r  found t h a t  t h e  compound was most  
c o n v e n i e n t l y  p r e p a r e d  by a d d in g  powdered anh ydrous  a lum inium  
c h l o r i d e  (2 7 g )  to  a s o l u t i o n  o f  d i p h e n y l  (52 g) and i s o b u t y r y l
mc h l o r i d e  (18 .g) i n  20 c c  o f  carb on  d i s u l p h i d e .  The r e a c t i o n
was c o m p le te d  by h e a t i n g  i n  h o t  w a t e r  f o r  1  ^ h r s .  A f t e r  
d e c o m p o s i t i o n  w i t h  w a t e r  and a l i t t l e  h y d r o c h l o r i c  a c i d  t h e  
p r o d u c t  was p u r i f i e d  by d i s t i l l a t i o n  u n d e r  reduced  p r e s s u r e .
o o
A f t e r  s e v e r a l  c r y s t a l l i s a t i o n s  from p e t r o le u m  e t h e r  ( b . p . 4 0 - 6 0 )
a o
l o n g  f i n e  c o l o u r l e s s  n e e d l e s  m . p . 6 1 -6 2  were o b t a i n e d . The
»
pure  y i e l d  was 56 fo . The k e t o n e  d i s t i l l e d  o v e r  b e tw e en  200 - 
230 ''a t  a p r e s s u r e  o f  15 mm.
The b r o m i n a t i o n  o f  p - d i p h e n y l y l i s o p r o p y l  k e t o n e
was s t u d i e d .  5 . 6  g o f  t h e  k e t o n e  were d i s s o l v e d  i n  50 cc  o f
g l a c i a l  a c e t i c  a c i d .  The e q u i v a l e n t  q u a n t i t y  o f  bromine was 
c a r e f u l l y  added from a b u r e t t e .  The s o l u t i o n  was h e a t e d  to  4cT 
and a l i t t l e  bromine added from t h e  b u r e t t e ,  on .warm ing to  
60-61^ t h e  c o l o u r  o f  t h e  bromine d i s a p p e a r e d .  The r e s t  o f  t h e  
bromine v/as added g r a d u a l l y  and t h e  s o l u t i o n  h e a t e d  f o r  5 mins  
a f t e r  t h e  c o l o u r  had d i s a p p e a r e d .  The s o l u t i o n  was poured i n t o  
an e x c e s s  o f  c o l d  w a te r  . The s o l i d  which  s e p a r a t e d  o u t  was 
f i l t e r e d  o f f ,  t h o r o u g h l y  washed w i t h  w a t e r  and d r i e d  i n  
vacuo o v e r  s u l p h u r i c  a c i d .  7*3 G ( c a l c u l a t e d  f o r  m onohrom inat ion  
7 . 5 7  g) o f  a powdery w h i t e  s o l i d  were o b t a i n e d  m . p . 9 1 - lO o t  
R e s u l t  B.
T o t a l  brom ine .
1. . 2 33 6  g o f  s u b s t a n c e  g a ve  .14 4 9  g o f  s i l v e r  brom ide .
2 . .2 1 4 7  g " ” " . 1339  g " " "
1 . Bromine 2 6 . 4  fo
2 , " 2 6 . 5  ^
C H OBr r e q u i r e  2 6 . 4  io 
16 15
L a b i l e  b rom ine .
1. .2 0 5 7  S o f  s u b s t a n c e  g a v e  . 1 2 8 8  g o f  s i l v e r  brom ide .
2 .  . 2 1 7 2  g o f  s u b s t a n c e  g ave  .1 3 5 4  g o f  s i l v e r  brom ide .
1. Bromine 2 6 . 6  ^
2 . " 26 .6
C H OBr r e q u i r e s  2 6 . 4  %
16 15
The r e s u l t s  i n d i c a t e  t h a t  100 f  b r o m in a t io n  too k  
p l a c e  i n  t h e  s i d e  c h a i n .
The same compound was p r e p a r ed  by t h e  p r e s e n t  
w orker  by a F r i e d e l - C r a f t s  r e a c t i o n  u s i n g  d i p h e n y l  and  
a - b r o m o i s o b u t y r y l  b ro m id e .  That t h e  two compounds were  
i d e n t i c a l  was shown by a n a l y s i s .
L a b i l e  b rom ine .
1. . 2 1 8 4  g o f  s u b s t a n c e  gave  .1 3 5 3  g o f  s i l v e r  brom ide .
2 .  .2 1 7 2  g " ” " .1741 g "
1. Bromine 2 6 . 4  %
2 . " 2 6 . 6  ^
C H OBr r e q u i r e s  2 6 . 4  ^
16 15
p - D i p h e n y l y l i s o b u t y l  k e t o n e  was p r e p a r ed  by
W i l l g e r o d t  and S c h o l t z  ( J .  p r .C h e m .1 9 1 0 , ( 2 )  8 1 , 4 0 1) who
d e s c r i b e d  i t  a s  t h e  m-compound, by a F r i e d e l - C r a f t s  r e a c t i o n
u s i n g  e q u i m o l e c u l a r  q u a n t i t i e s  o f  i s o v a l e r y l  c h l o r i d e  and
d i p h e n y l .  The p r o d u ct  was c r y s t a l l i s e d  from a l c o h o l  when v ery
0 *
s m a l l  l e a f l e t s  were o b t a i n e d  b . p . 356 , m . p , 6 3 . The y i e l d  
o b t a i n e d  was 80
The p r e s e n t  worker  o b t a i n e d  t h e  compound more 
c o n v e n i e n t l y  by t h e  method d e s c r i b e d  f o r  p - d i p h e n y l y l i s o p r o p y l
Il0
k e t o n e .  On c r y s t a l l i s a t i o n  from p e t r o l e u m  e t h e r  ( b . p . 4 0 - 6 0 )  
l a r g e  c o l o u r l e s s  l a m in a e ,  b . 0 . 2 3 6  a t  22 mm p r e s s u r e , m . p . 7 f - 7 8 |  
were o b t a i n e d .  The y i e l d  was 44  %.
The b r o m i n a t i o n  was i n v e s t i g a t e d  a s  i n  t h e  p r e v i o u s  
c a s e s .  5 . 9  G o f  th e  k e t o n e  were d i s s o l v e d  i n  40 cc o f  g l a c i a l  
a c e t i c  a c i d  and warmed to  4cf. The bromine was a i d e d  a drop a t  
t h e  t im e  rrom a b u r e t t e .  The s o l u t i o n  was g e n t l y  warmed a t  tne
0 d
same t i m e ,  t h e  c o l o u r  o f  t h e  bromine d i s a p p e a r e d  a t  6 0 - 6 2 .
The r e s t  was added g r a d u a l l y  and t h e  s o l u t i o n  h e a t e d  f o r  a few
m i n u te s  a f t e r  t h e  a d d i t i o n  was c o m p l e t e d .  The s o l u t i o n  was
poured  i n t o  an e x c e s s  o f  w a t e r .  The s o l i d  v/hich was p r e c i p i t a t e d
was f i l t e r e d  o f f ,  t h o r o u g h l y  washed and d r i e d  i n  vacuo o v e r
s u l p h u r i c  a c i d .  A w h i t e  powder was o b t a i n e d ,  7 . 5  g ( c a l c u l a t e d
0 o
f o r  m onobrom inat ion  7 . 8 6  g) m . p , 1 2 6 .5 - 1 3 1 •
T o t a l  brom ine .
. 4 2 3 4  g o f  s u b s t a n c e  gave  .25 0 9  S o f  s i l v e r  brom ide .
Bromine 2 5 . 2  %
L a b i l e  brom ine .
1. . 2 0 9 6  s  o f  s u b s t a n c e  g a v e  ,1 2 3 8  g o f  s i l v e r  brom ide .
2 .  . 2 0 5 4  g ” ” ” ,1271 g "
1. Bromine 2 5 .1  %
2 .  " 2 5 . 2  ^
C H OBr r e q u i r e s  2 5 . 1 5  ^
17 17
The p r e s e n t  worker  a l s o  p r e p a r e d  a - b r o m o i s o v a l e r y l - 
d i p h e n y l  by a F r i e d e l - C r a f t s  r e a c t i o n  u s i n g  g - b r o m o i s o v a l e r y l  
bromide and. d i p h e n y l .  The compound was i d e n t i c a l  w i t h  t h a t  
o b t a i n e d  by b r o m i n a t i n g  p - d i p h e n y l y l i ' s o b u t y l  k e t o n e .  I t
13
c r y s t a l l i s e d  i n  c l u s t e r a  o f  c o l o u r l e s s  n e e d l e s ,  m.p.  1 3 T -132°,
from p e t r o le u m  e t h e r  Cb.p.ScT-lOO) •
In o r d e r  to  compare t h e  e f f e c t  o f  d i f f e r e n t
4 - s u h s t i t u e n t s  i n  t h e  d i p h e n y l  m o l e c u l e ,  a t t e m p t s  were made
/ /  
t o  p r e p a r e  4 - m e t h o x y - 4 - a c e t y l d i p h e n y l . 4 ; 4 - D i n i t r o d i p h e n y l
' (G u l l  and T urner ,  J .  1929 ,491 ) was red u c ed  to  4-n itro -4^~am ino~
d i p h e n y l  (M a r ier  and T u r n e r . J . 1931 » 1359 )•  From t h i s  was
o b t a i n e d  4 - n i tro-4'^-hydroxyd i p h e n y l  ( B e l l  and K e n y o n .J .  1926,
3 0 4 4 ) .  Schm idt  and S c h u l t z  ( A n n a l e n . 1 8 8 1 , 2 0 7 , 3 4 ? )  o b t a i n e d  a
o  /
compound m . p , 170 w hich  t h e y  s t a t e d  to  be 4 - n i t r o - 4 - h y d r o x y -
d i p h e n y l .  A c c o r d in g  to  B e l l  and Kenyon i t  was p r o b a b ly
3 : 4 ^ d i n i t r o - 4 - h y d r o x y d i p h e n y l . A l l  a t t e m p t s  to  m e t h y l a t e
4 - n i t r o - 4 ^ h y d r o x y d i p h e n y l  p r o v e d  f r i u t l e s s .
Schiemanns an h yd ro u s  d ia z o n iu m  boro f l u o r i d e
compounds ( B e r . 1 9 2 7 , 6 0 , 1 1 8 6 ) o f f e r e d  a method f o r  i n v e s t i g a t i n g
w i t h o u t  da n g er  and e x c e s s i v e  e x p e r i m e n t a l  d i f f i c u l t y .
( e . g .  sm a l l  q u a n t i t i e s ) .  By t h e  i n t e r a c t i o n  o f  t h e  anhydrous
d ia z o n iu m  s a l t s  w i t h  m eth y l  a l c o h o l , a b s o l u t e , i t  was hoped t h a t
t h e  m e t h o x y - s u b s t i t u t e d  h y d rocarb on  would be o b t a i n e d
a c c o r d i n g  to  t h e  e q u a t i o n  : -
R.N BF + MeOH -  N + HF + R.OMe + BP 
2 4 2 3
With b e n z i d i n e  4 : 4^-d im ethoxydiphenyl  was o b t a i n e d
b u t  w i t h  4 - n i t r o - 4 - a m i n o d i p h e n y l  on d e c o m p o s i t i o n  o f  t h e
d ia z o n iu m  b o r o f l u o r i d e  an i n s e p a r a b l e  m ix tu r e  was o b t a i n e d .
As good r e s u l t s  were o b t a i n e d  by Gomberg i n  a l a r g e
number o f  c a s e s  c o u n t i n g  d ia z o n iu m  s a l t s  w i t h  h y d r o c a r b o n s ,
an a t t e m p t  was made to  p r e p a r e  4 n m e th o x y d ip h e n y l  by c o u p l i n g
d i a z o t i s e d  p - a n i s i d i n e  w i t h  b en z e n e  b u t  a v e r y  p oo r  y i e l d  was 
o b t a i n e d .
Gomberg and Bachmann ( J . A . C . 3 . 1 9 2 4 , 4 6 , 2 3 3 9 )  
s u c c e s s f u l l y  c o u p le d  t h e  f o l l o w i n g  : -
D i a z o t i s e d  B a s e .  • Hydrocarbon.  P r o d u c t .
A n i l i n e .
p - B r o m o a n i l i n e .
m-
p - C h l o r o a n i l i n e . 
m- "
p - N i t r o a n i l i n e .
II
ra- "
0 -  "
p - C y a n o a n i l i n e . "
m- " . ”
" T h io n h e n e .
p - A m in o d ip h e n y l . B e n z en e .
E th y l
o -a m in o b e n z o a t e
B e n zen e .  D i p h e n y l .
T h io p h e n e . P h e n y l t h i o p h e n e .
C yanobenzene ,  p - C y a n o d i p h e n y l . 
Bromobenzene.  o -  and p -B r o m o d ip h e n y l . 
M e th y y b e n z o a te .M e th y l  p - p h e n y l b e n z o a t e .  
N i t r o b e n z e n e .  p - N i t r o d i p h e n y l .
P h e n y l o y r i d i n e . 
p -B r o m o d ip h e n y l . 
p -B r o r a o p h e n y l th io p h e n e .  
m -B rom od ipheny l . 
p - C h l o r o d i p h e n y l . 
p - C h l o r o p h e n y l t h i o p h e n e .  
m - C h lo r o d i p h e n y l . 
p - N i t r o d i p h e n y l . 
p - N i t r o p h e n y l t h i o p h e n e .  
m - N i t r o d ip h e n y l  
o -  "
p - C y a n o d ip h e n y l . 
m- ”
m -C Y a n o p h en y l th io p h en e , 
p - D i p h e n y l b e n z e n e .
E th y l
p - p h e n y l b e n z o a t e .
P y r i d i n e .  
B e n z en e .  
T h io p h e n e . 
B e n z en e ,
II
T h io p h e n e .
■Benzene.
II
T h io p h e n e .
B en z en e ,
Gomberg and P e r n e r t  ( J . A . C . S . 1 9 2 6 , 4 8 ,1 3 7 2 )  
c o n t i n u e d  t h e  work which was f i r s t  p u b l i s h e d  i n  1924.
D i a z o t i s e d  B a s e .  Hydrocarbon  
o - T o l u i d i n e .  B e n zen e .
A n i l i n e .  
p - T o l u i d i n e ,  
p - B r o m o a n i l i n e ,
p - T o l u i d i n e .
I !
m-
p -  ' "
4 -Methy1 -  
2 - b r o m o a n i l i n e . 
2 - M e t h y l -  
4 - b r o m o a n i l i n e .
T o lu e n e .
B en z en e .
T o lu e n e .
Bromobenzene.
P r o d u c t .
2 - M e t h y l d i p h e n y l .
2 -  and 4 - M e t h y l d i p h e n y l . 
4 - M e t h y l d i p h e n y l .
4-B rom o-4-m ethyId ipheny l  and 
4 - b ro m o -2 -m e th y ld ip h e n y l . 
4 -B ro m o -4 -m e th y ld ip h e n y l .
C h lo r o b e n z e n e , 4 - C h l o r o - 4 - m e t h y l d i p h e n y l .
B e n z en e .
T o lu e n e .
B e n z e n e .
3 - M e t h y l d i p h e n y l .
t
4 : 4 - D im e t h y ld ip h e n y l '  and  
2 : 4 ^ - d im e t h y ld ip h e n y l .
4 - M e t h y l - 2 - b r o m o d i p h e n y l .
2 - M e t h y l - 4 - b r o m o d i p h e n y l .
Hey ( J . 19 3 2 , 2 6 3 8 ) p repared  t r i m e t h y l d i p h e n y l  by 
t h i s  method.
A n i l i n e ,  M e s i t y l e n e .  2 : 4 : 6 - T r i m e t h y l d i p h e n y l .
M e s i d in e ,  B en zen e .  ”
4 - M e t h o x y - ^ ^ a c e t y l d i p h e n y l  was f i n a l l y  o b t a i n e d  by
p r e p a r i n g  4 - m e t h o x y d ip h e n y l  by t h e  method which was t r i e d  but
/
w hich  f a i l e d  f o r  t h e  p r e p a r a t i o n  o f  4 - m e t h o x y - 4 - n i t r o d i p h e n y l  
and th e n  d o in g  a F r i e d e l - C r a f t s  r e a c t i o n  on i t  w i t h  a c e t y l  
c h l o r i d e .  Werner ( A n n a l e n . 1 9 0 2 , 3 2 2 , 1 6 ? )  o b t a i n e d  4 - m e t h o x y - 
d i p h e n y l  by m e t h y l a t i n g  4 - h y d r o x y d i p h e n y l  w i t h  m ethy l  s u l p h a t e .
As t h e  y i e l d  o f  4 - n i e t h o x y - 4 - a c e t y l d i p h e n y l  was so
sm a l l  i t s  b r o m in a t io n  c o u l d  n o t  be s t u d i e d .
For p u r p o s e s  6 f  c o m p a r iso n  i n  b r o m in a t io n  
4 - p h e n y l a c e t y 1 - / - a c e t y l d i p h e n y l  was p r e p a r e d .  P h e n y l a c e t y l  
c h l o r i d e  was made a c c o r d i n g  to  t h e  method o f  H.Meyer  
( M o n a tsh e f t e . 19 01 , 2 2 , 4 2 7 ) •  By a F r i e d e l - C r a f t s  r e a c t i o n  u s i n g  
a c e t y l d i p h e n y l  and p h e n y l a c e t y l  c h l o r i d e  4 - p h e n y l a c e t y l -  
4 - a c e t y l d i p h e n y l  was o b t a i n e d .  The method u s e d  was t h e  same 
a s  that? u sed  by F e r r i s s  and Turner {J .  1920,1  17,1 148) f o r  t h e  
p r e p a r a t i o n  o f  4 - d i p h e n y l y l b e n z y l  k e t o n e .  4 - P H e n y l a c e t y l -  
4 - a c e t y l d i p h e n y l  c r y s t a l l i s e d  from a b s o l u t e  a l c o h o l  i n  f i n e
Û o
n e e d l e s ,  m . p . 1 2 0 -1 2 1 .
The b r o m in a t io n  was s t u d i e d  a s  b e f o r e .  A s ta n d a r d
bromine s o l u t i o n  was made up.  2'OG o f  t h e  k e t o n e  were d i s s o l v e d
i n  50 c c  o f  g l a c i a l  a c e t i c  a c i d . a n d  h e a t e d  to  4 0 .  The volume
o f  bromine s o l u t i o n  e q u i v a l e n t  to  one m o l e c u l e  o f  bromine was
added g r a d u a l l y  and th e  h e a t i n g  c o n t i n u e d .  The c o l o u r
0
d i s a p p e a r e d  a t  5 0 .  A f t e r  h e a t i n g  f o r  a f u r t h e r  few m in u te s  
t h e  s o l u t i o n  was poured  i n t o  a l a r g e  e x c e s s  o f  w a t e r ,  t h e  s o l i d  
p r e c i p i t a t e d  was f i l t e r e d  o f f ,  washed and d r i e d  i n  v a c u o .
2 , 3 5  G ( c a l c u l a t e d  f o r  m onohrom ination  2 . 5  s )  o f  a p a l e  p in k  
powder were o b t a i n e d ,  m .p .9 5 -1 1 9 *
R e s u l t s .
L a b i l e  brom ine .
1. , 2 91 3  g o f  s u b s t a n c e  gave  .1 3 5 5  6 o f  s i l v e r  brom ide .
2 .  . 3 1 1 1 6 " ” " , 14 54  g " " "
1. Bromine 1 9 .9 %
2 .  " 2 0 , 0  fo
nC H 0 Br r e q u i r e s  2 0 . 3  f  
22 17 2
The e x p e r im e n t  was r e p e a t e d  u s i n g  a volume o f
s o l u t i o n  e q u i v a l e n t  to  two m o l e c u l e s  o f  b ro m in e .  2 . 4  G
( c a l c u l a t e d  d i b r o m i n a t i o n  3 . 0  g) o f  a p a l e  p in k  powder were
0 ®
o b t a i n e d ,  m . p . 1 0 9 - 1 19»
R e s u l t s .
L a b i l e  b rom ine .
1. , 234 3  g o f  s u b s t a n c e  g a v e  . I8 0 I g o f  s i l v e r  brom ide .
2 .  .2 5 4 8  g " " ” .19 3 9  g " "
1. Bromine 3 2 . 7  %
2 ,  " 32 . 4
C H 0 Br r e q u i r e s  33»9 %
22 16 2 2
These  r e s u l t s  show t h a t  m onohrom ination  o c c u r s  . 
r e a d i l y  and d i b r o m i n a t i o n  somewhat l e s s  r e a d i l y  a s  would be 
e x p e c t e d .
Z' oo- CHD“' Cl *
^  V
3 . 0 - 0 -
■» + «8.
■  O ’ ^ 3' ‘( O C 9  *'® ' +  H -dA
(g
In t h e  c a s e s  a b o v e ,  f o r  which e q u a t i o n s  a r e  g i v e n ,  
un der  c o n d i t i o n s  f o r  100 % m o noh rom inat ion ,  b r o m in a t io n  
took  p l a c e  to  t h e  e x t e n t  o f  100 % e n t i r e l y  i n  t h e  c o - p o s i t i o n .
In t h e  l a s t  c a s e ,  f o r  which no e q u a t i o n  i s  g i v e n ,  100 f  
d i b r o m i n a t i o n  was a l m o s t  c o m p le t e  e i t h e r  i n  e a ch  s i d e  c h a in  
o r  p a r t l y  i n  b o t h .
S i  2 5
These  r e s u l t s  show t h a t  t h e  a c y l  group i s  f a r  more 
r e a c t i v e  th a n  t h e  hyd ro g en  i n  t h e  4 - p o s i t i o n .  The change o f  
t h e  a c y l  group had a p p a r e n t l y  no e f f e c t  on t h e  r e a c t i v i t y  o f  
t h e  hyd rog en  i n  t h e  4 - p o s i t i o n .
U n s u c c e s s f u l  a t t e m p t s  were made to  p r e p a r e  
4 - m e t h y ld i p h e n y l  i n  o r d e r  to  compare th e  a c t i v i t y  o f  th e  
m eth y l  group and t h e  h y d ro g e n  i n  t h e  4 - p o s i t i o n  i n  b r o m in a t io n  
w i t h  t h e  a c t i v i t y  o f  t h e  c o r r e s p o n d i n g  groups  i n t h e  b r o m in a t io n  
o f  t h e  s e r i e s  o f  compounds a l r e a d y  s t u d i e d .
I t  was hoped to  o b t a i n  4 - m e t h y ld i p h e n y l  by 
r e d u c in g  d i o h e n y l - 4 - a l d e h y d e  a c c o r d i n g  to  Clemm en serfs method  
( B e r , 1 9 1 3 , 4 6 , 1 3 3 7 .  1 9 1 4 , 4 7 , 5 1 , 6 8 1 ) .  D i p h e n y l - 4 - a l d e h y d e  was 
p r e p a r e d  a c c o r d i n g  to  Hey ( J .1 9 3 1 ,2 4 7 6 )  whose method i s  a 
m o d i f i c a t i o n  o f  t h a t  o f  Gattermann ( A n n a l e n . 1 9 0 6 ,3 4 7 , 3 8 1 )  f o r  
t h e  s y n t h e s i s  o f  a r o m a t ic  a l d e h y d e s .  I t  was found t h a t  i n  
common w i t h  o t h e r  a r o m a t ic  a l d e h y d e s  Clemmensenfs method o f  
r e d u c t i o n  was n o t  s u i t a b l e .  I t  may be n o t e d  h e r e  t h a t  
p - d i p h e n y l y l m e t h y l  k e t o n e  a l s o  c o u ld  n o t  be red u ced  by t h i s  
method.
n
An a t t e m p t  was made to  p r e p a r e  4 - m e t h y ld i p h e n y l  by
a F i t t i g  r e a c t i o n  ( A n n a l e n . 1 8 6 4 , 1 3 1 , 3 0 3 )  u s i n g  4 - f l u o r o d i p h e n y l  
and m ethyl  i o d i d e .  F i t t i g  ( A n n a l e n . 1 8 6 9 , 14 9 , 342)  p r e p ared  
t o l u e n e  by t h e  a c t i o n  o f  sodium on io d o b e n z e n e  and m ethyl  
i o d i d e  a c c o r d i n g  to  t h e  e q u a t i o n  : -
C H I + CH I + 2Na = C H .CH + 2NaI 
6  5 3 6 5 3
W a l la ch  and H e u s l e r  ( A n n a l e n . 1 8 8 8 ,2 4 3 , 2 4 2 )  found  
t h a t  f l u o r o b e n z e n e  r e a c t e d  r e a d i l y  w i t h  sodium g i v i n g  
d i p h e n y l .
2C H F + 2Na = C H ,C H + 2NaP 
6  5 6  5 6  5
Theo van Hove ( B u l l . A c a d . r o y . B e l g . 1 9 2 2 , ( 5 )  8 , 5 0 5 )
p r e p a r e d  4 - f l u o r o d i p h e n y l  by d i a z o t i s i n g  4 -a m in o d ip h e n y l  i n
o
h y d r o f l u o r i c  a c i d  and th e n  h e a t i n g  t h e  p r o d u c t  to  0 0 .
4 - F l u o r o d i p h e n y l  was p r e p a r ed  f o r  t h e  p r e s e n t  i n v e s t i g a t i o n  
by Schiema,nn’s method which i s  v e r y  s a t i s f a c t o r y .  Schiemann  
h a s  p r e p a r ed  a l a r g e  number o f  f lu o r o -co m p o u n d s  by t h i s  
e x c e l l e n t  method.
C ontrary  to  e x p e c t a t i o n  t h e  F i t t i g  r e a c t i o n  
c a r r i e d  o u t  was e x t r e m e l y  s low  and v ery  l i t t l e  r e a c t i o n  took  
p l a c e  even  a f t e r  p r o lo n g e d  h e a t i n g  i n  t h e  p r e s e n c e  o f  a drop  
o f  e t h y l  a c e t a t e .  A lm ost  a l l  th e  f l u o r o d i p h e n y l  was r e c o v e r e d  
u n ch anged .  Two a t t e m p t s  were made to  c a r r y  o u t  t h e  r e a c t i o n  
i n  p e tr o le u m  e t h e r  s o l u t i o n  but  th e  sodium w ir e  remained  
u n a t t a c k e d .  A n o th er  a t t e m p t  was made i n  pure anhydrous  e t h e r ,  
a l l  p a r t s  o f  t h e  a p p a r a t u s  were s c r u p u l o u s l y  d r i e d  w i t h  h o t  
a i r  and th e  d o u b l e - s u r f a c e  c o n d e n s e r  was f i t t e d  w i t h  a 
c a lc iu m  c h l o r i d e  tub e  bu t  a p p a r e n t l y  no r e a c t i o n  to o k  p l a c e .
Stu^y o f  th e  a c t i o n  og  G rignard r e a g e n t s  on p - d i p h e n y l y l  
k e t o n e s  o f  t h e  t y p e  ,
on Y - p i p e r i d i n o p r o p y l p h e n y l  k e t o n e  and N - m e t h y l c i h c h o t o x i n e
4 - B e n z o y ld ip h e n y l  was prep a red  by S t a u d i n g e r  and 
Kon ( A n n a l e n t 9 1 1 , 3 3 4 , 9 7 )  and Cohen ( R e c . t r a v . c h i m . 1 9 1 9 ,3 8 ,1 2 1 )  
by a F r i e d e l N C r a f t s  r e a c t i o n  u s i n g  d ip h e n y l  and b e n z o y l  c h l o r i d e ,
o o
S t a u d in g e r  and Kon o b t a i n e d  t h e  s u b s t a n c e  m . p . 102-103 and Cohen
m . p . 101? Wolf ( B e r , 1 8 8 1 , 1 4 ,2 0 3 1 )  o b t a i n e d  4 - b e n z o y l d i p h e n y l  
/
mixed w i t h  4 : 4 - d i b e n z o y l d i p h e n y l  by a F r i e d e l - C r a f t s  r e a c t i o n
u s i n g  e x c e s s  o f  b e n z o y l  c h l o r i d e .  He o b t a i n e d  a p r o d u ct  
o
m . p . 106. Montagne ( R e c . t r a v . c h i m . 1 9 0 8 , 2 7 , 3 5 7 . c f . P e r r i e r .  Compt. 
r e n d . 1 8 9 3 , 1 1 6 , 1299) p r e p a r ed  i t  by a F r i e d e l - C r a f t s  r e a c t i o n .
14 g o f  b e n z o y l  c h l o r i d e  and 15 g o f  anhydrous aluminium  
c h l o r i d e  i n  100 cc  o f  carbon d i s u l p h i d e  v/ere warmed on th e
w a t e r - b a t h ,  30 g o f  warm d ip h e n y l  were thqm added .  The
0 I
p r o d u c t  a f t e r  p u r i f i c a t i o n  had m . p . 1 0 2 , ;
K e n i t z e s c u ,  I s a c e s c u  and l o n e s c u  (Annalenl.9 3 1 , 4 9 1 ,  I
I
210) o b t a i n e d  4 - b e n z o y l d i p h e n y l  by b o i l i n g  t o g e t h e r  d ip h e n y l  |
(15 g) and benZoyl c h l o r i d e  (5 g) under  r e f l u x  f o r  8 h r s .  The }
e x c e s s  o f  d i o h e n y l  was removed by steam d i s t i l l a t i o n  and th e  i
r e s i d u e  e x t r a c t e d  w i t h  e t h e r .  The p r o d u ct  was c r y s t a l l i s e d  :
from a l c o h o l  and vfood c h a r c o a l . ' :
That t h e s e  r e s u l t s  c o u ld  n o t  be reproduced  was jI
rega rd ed  a s  due to  t h e  f a c t  t h a t  t h e i r  r e a c t i o n  m ix tu r e  
p o s s i b l y  c o n t a i n e d  t r a c e s  o f  f e r i c  c h l o r i d e . i
The b e n z o y l d i p h e n y l  used  was p repared  i n  th e  j
f o l l o w i n g  way by a F r i e d e l - C r a f t s  r e a c t i o n  u s i n g  61 g o f  
d ip h e n y l  and 28 g o f  b e n z o y l  c h l o r i d e  d i s s o l v e d  i n  35 cc  o f
V
;ai'bon - G, ^ o f  O lo - lu ^  u i - }..i o ^ l  i : o c r e
4^: ,4  ^ r i  the  r^ a c t fo z i  ô;;;?fetô'^ fy  hv-^+ôc^ f o r
: h r :  t o  h ) t  - e t ^ r .  A yloh' i .  o f  62 o a s  o b t a l o r f  ivhlcli e f t c -n
ç - y  ' ! r ; i i l c a t l  'o. L^d o .  j . 1C5 - 10bt
T h  1 r t  V r V c - r  p ' o p a r c d .  d l o h  n y l c l r  : , y l  r + h j l
-o r : 1 _y l , C'^  V. j r ! ^ . CPhTfr . ,01!, vj t v o  d i f ^ i r ô n t  G - r i ^ a a r d  
r o a c t l o r i b  i n  t h  f l " " t  e r r -  I t  -O:; o h t o l o  ^  t h e  a c t i o n  . f  
c c t h y i  O i ^ r e B l u m  i o d i d e  o n  4 - b e n z o y i d i o h e n y l . In  t h e  s e c o n d  i t  
w a s  o r e n a r e d  b y  t h e  a c t i o n  o f  n h e n y l  / . a j n e s i u n  b r o n i d e  o r  
n - i i n h e n y i y i j i e t h y i  k ' : h .y _ ^ ,_  n  p r o d u c t s  e f  t h e  t w o  r ' ^ ^ a c t i o n s  
v v e r e  i d e n t i c a l ,  " l i  i r : n y i j _ . : , , l _ i  t h j d  c a r b i ^ d .  c r y c t a n . i b e d  f r o m  
. d o - n  i O t h e r  i i .  n e e d i  a s  : i i . o ,  i 0 2 - î C o ?
4 - h i n h e n j l y l c : i e t h v l i 3o o r o n y l  u a r b i n o l ,  C - ,C h .
G ^ 6 If.
hù::, alkjO bCc^, p-^epared hy  s i m i l a r  n e t h c ^ s .  5 y t h e3 I
a c t ^  ' j f  Ti bi-0:i:l’ ' .) p - ^ 'p b *  ^ 'b y l  :
'' ' t, : c  T +,h ■' '  j f  T '  th y " ' a a  o n
^ - 1,1 : ^ h e r v y l / l ^ p r o  )yl k v t u a ;  . TIio v. . rc
^ ' b . T + i c a i  c r y c t :  1 1  l - u d  "^r ,'..i p t ^ o l o u  i e t h e r  l a  "1 : r , a  a l a t  h
, .-, a.®
Tn ’ r -h  r  lave: ,+  l ^ a t c  t h o  n a t i o n  o f  G-r-i^n;;. r  ■'' r  a g e n t s
o a  \  t o n e ,  o f  t h e  t y o e  • ^he
a c t i o n  o f  n l . - ; o r i d i n e  or. . o - j h l o r o  and  u - b r o n . , a v r t ^ l . d i - p h e n y l
"was c t n d i ^ d .
h c h a i d t  and  vnn Art: (Â rç h .P l ia r iû .  1>"^3,2]8 .,330)
Kv/dA^bromî4c••■■repared d • - r  1 1 i n o . t u r t o p h e n o n • h y^ -r-^ 3vjû^-tr ^ ^  hy th<=‘ -cc t io n  j f  
n  -iori'^ine on w-bro uoeceto  ihenone i , /  p co o l  h i  - t h  . r e a l  o d u t i o n .  
he rnd Turner found t  n t
I Z
s u b s t i t u t e d  p h e n y l p i p e r i d i n e s  a r e  a s  a r a l e , h i g h l y  c r y s t a l l i n e .
oj-CbA.oro and co -brom oacety ld i  jh en y l  were p r e p a r ed  by 
F r i e d e l - C r a f t s  r e a c t i o n s .  C o l l e t  ( B u l l . S o c . C h im . i 3 y ? , ( 3 ) I7 ,
5 1 0 ) o b t a i n e d  w - c h l o r o a c e t y l d i p h e n y l  by t h e  a c t i o n  o f  8  a o f  
alum inium  c h l o r i d e  on 10 o f  d i p h e n y l  and 10 ^ o f  c l i l o r o a c e t y l  
c h l o r i d e  i n  carbon., d i s u l p h i d e .  He o b t a i n e d  a y e l l o w i s h  powder,
o o
on c r y s t a l l i s a t i o n  from a l c o h o l ,  m .p . 1 2 2 - Î2 3 .
For t h i s  work d i f f e r e n t  p r o p o r t i o n s  were u s e d .  6 o g 
o f  a lum inium  c h l o r i d e  were added to  154 g o f  d i o h e n y l  and 5 7  g 
o f  c h l o r o a c e t y l  c h l o r i d e ,  i n  carbon d i s u l p h i d e  s o l u t i o n .  A f t e r  
s e p a r a t i o n  from e x c e s s  d i p h e n y l  by p r e c i p i t a t i o n  from t o l u e n e
O 0
s o l u t i o n  w i t h  p e t r o l e u m  e t h e r  ( b . p . 6 0 - 8 0 ) t h e  c h l o r o a c e t y l -
d i p h e n y l  was c r y s t a l l i s e d  from ca rb o n  t e t r a c h l o r i d e ,  from which
o o
i t  s e p a r a t e d  i n  g l i s t e n i n g  brown n e e d l e s  m . o . 1 2 9 - 1 3 0 ,  A y i e l d  
o f  30 was o b ta in e d - . '  -  '
4 : 4 - D i c h l o r o a c e t y l d i p h e n y l  was o b t a i n e d  by a F r i e d e l -
C r a f t s  r e a c t i o n .  135 g o f  a lum inium  c h l o r i d e  were added to  
♦
5 0  g o f  d ip h e n y l  and 9 4  g o f  c h l o r o a c e t y l c h l o r i d e . On 
c r y s t a l 1 i s a t i o n  from c y c l o h e x a n o n e  n e e d l e s  were formed m.p.  
2 2 6 - 2 2 7 -  A y i e l d  o f  44 % was o b t a i n e d .
c o - ? i p e r i d i n o a c e t y l d i p h e n y l  was o b t a i n e d  by t h e  a c t i o n  
o f  p i p e r i d i n e  on b o th  m - c h lo r o  and m - b r o m o a c e t y l d i p h e n y l . A f t e r  
s e v e r a l  e x p e r im e n t s  t h e  b e s t  method o f  p r e p a r a t i o n  was found  
t o  be t h a t  o f  g r i n d i n g  t o g e t h e r  i n  a m ortar  e q u a l  p a r t s  by 
w e ig h t  o f  t h e  r e a c t a n t s .  A f t e r  c r y s t a l l i s a t i o n  from a b s o l u t e  
a l c o h o l  c o l o u r l e s s  n e e d l e s  were o b t a in e d  m . p . 9 3 - 9 4 ,
P i t t - R i v e r s  and Turner ( J . 1 9 3 1 ,1 1 8 2 )  d e s c r i b e  t h e  
p r e p a r a t i o n  o f  p i p e r i d i n o m e t h y l  c a r b i n o l  h y d r o c h l o r i d e s  by
G rignard  r e a c t i o n s . 4 - D1ph eny1yI - r o - o 1p e r 1d 1no :. i e11. yI  c a r b i n o l
was n^cnarcd by t h e  a c t i o n  o f  m eth y l  magnesium i o d i d e  on 
' o - o i o e r i d l n o a c e t y l d i o h e n y l . The p r o d u c t  o f  t h e  Grignard r e a c t i o n  
c r y s t a l * ’ la ed  i n  t h e  nme form a s  t h e  na r e n t  k e to n e  b u t  had
^  o
m . p . 3 9 - : T .
In s p i t e  o f  t h e  u s e  o f  a l a r g e  e x c e s s o f  t h e  Grignard  
r e a g e n t  i t  s n o t  found p o s s i b l e  t o  p r e p a r e  
A_dipheny"" y l - n h e n y l  -  ; - n i o e r i d i n o m e t h y l  c a r b i n o l .  The 
m e t h i o d l d e  o f  t h e  p r o d u c t  was i d e n t i c a l  w i t h  t h a t  o f  t h e  
o r i  g i n a 1 k e t o - b a s  e .
/
■^ y t h e  a c t i o n  o f  o i p e r i d i n e  on 2 . ; 4 - d l g c h l o r o 6 a e t y l -  
d i n h e n y l  4 - /'Ad 1 - n i p e r i d i n o a c e t y l d i n h  e n y l  wa s o b t a i n e d , On 
c r y s t a l  i . i s a t  f rom  a c e t o n e  a n d  w a t e r  a sm a l l  q u a n t i t y  
c r y t a l l i s e d  we"»!, b u t  t h e  s o l u t i o n  h a d  t o  be  much d i l u t e d  
b e f o r e  t h e  m a in  p o r t i o n  s e p a r a t e d  a s  a b r o w n i s h  y e l lo v f  
c r y s t a l l i n e  n o w d e r  m . n . 1 4 g - 1 4^^ a f t e r  d r y i n g  a t  100*1
The a c t i o n  o f  d i e t h  la m in e  on c o -b r o m o a c e t y ld lp h e n y l  
was compared w i t h  t h a t  o f  n i o e r i d i n e .  A f t e r  s e v e r a l  a t t e m p t s  
t o  ni-eoare  œ - d i e t h y l a m i n o a c e t y l d i o h e n y l  t h e  o n l y  p r o d u c t  
o b t a i n e d  was s t i c k y  and pi-esumabiy a h y d r a t e .  A l th o u g h  
anhydrous  c o n d i t i o n s  were  u s e d  c r y s t a l l i  a t i o n  c o u l d  n o t  be  
e f f e c t e d .  A s l i g h t  ammoniacal  s m e l l  rrm: d e t e c t e d  and i t  
th o u g h t  t h a t  d e c o m o o s i t i o n  mi.:_,ht h a v e  o c cu re d  in  t h e  f o l l o w i n g  
w a y;-
Q _ Q c o  I  C H . -  M =  (C.H.'  \
.  <SH H
¥In orr’e r  t o  compare a n  a l i p h a t i c  k e to -co .a p o u n d  
c o n t a i n i n g  t h e  group  -NCJI , s e p a r a t e d  by a f a i r l y  l o n g  c h a i n
0 (O
from t h e  k e t o - g r o u p ,  w i t h  t h e  a r o m a t i c  compounds a l r e a d y  
d e s c r i b e d  y - c h l o r o p r o o y l p h e n y l  k e t o n e  was n r e p a r e d .  
y-Ch"' o r o p r o p y l n h e n y l  k e t o n e  was p r e p a r e d  by C on ant ,  S e g u r  and  
K ir n e r  ( J . A . C . S . 1 9 2 4 , 4 0 , 1 3 6 2 )  by a f a i r l y  c o n v e n i e n t  m ethod .
S t a r t i n g  w i t h  t r i m e t h y l e n e  c h l o r o b r o a i d e , u s i n g  
t h e  method o f  t h e  A m e r i c a n s ,  - C h l o r o b u t y r o n i t r i l e  was p r e p a r e d .  
The m ethod i s  a m o d i f i c a t i o n  o f  t h a t  o f  G a b r i e l  ( B a r . 1 S 9 0 , 2 p ,  
1 7 7 1 ) .  From t h i s  conroound by a G r ig n a r d  r e a c t i o n y - c h l o r o -  
p r o p y l p h e n y l  k e t o n e  was p r e p a r e d .
I t  was hoped  t o  p r e p a r e  y - c h l o r o p r o p y l m e t h y l  k e t o n e
b u t  t h e  p r o d u c t  o f  t h e  a c t i o n  o f  m e th y l  magnesium i o d i d e  on 
, •
y - c h l o r o b u t y r o n l t r l l e  when p u r i f i e d  by vacuum d i s t i l l a t i o n
had t h e  same b o i l i n g  p o i n t  a s  t h a t  o f  / - c h l o r o b u t y r o n i t r i l e .
By t h e  a c t i o n  o f  p i p e r i d i n e  on / - c h l o r o p r o p y l p h e n y l
k e t o n e  a t  100 / - p i p e r i d i n o p r o p y l p h e n y l  k e t o n e  was p r e p a r e d .
I t  i s  a y e l l o w  l i q u i d  b o i l i n g  a t  1 Ô 0-1 8 5 /9  mm. A y i e d l  o f
87 ,3 was o b t a i n e d .  The s u b s t a n c e  com bined readmly w i t h  m ethyl
i o d i d e  f o r m in g  y - p j p e r i d i n o p r o p y l p h e n y l  k e t o n e  m e t h i o d l d e  ■
w hich  c r y s t a l l i s e d  fram w a t e r  i n  c o l o u r l e s s  p l a t e s  m . p . l o f -  
1o2*
By a G r ig n a r d  r e a c t i o n  on y - p i p e r i d i n o p r o n y l p h e n y l  
k e t o n e  u s i n g  f i v e  m o l e c u l e s  o f  m e t h y l  magnesium i o d i d e ,  t h e  
r e a c t i o n  m i x t u r e  b e i n g  h e a t e d  w i t h  h o t  w a t e r  f o r  1 h r ,  a 
s m a l l  q u a n t i t y  o f  a y e l l o w  o i l  b o i l i n g  a t  lo A - lQ o ’/ o  mm was 
o b t a i n e d .  A m e t h i o d l d e  c o u l d  n o t  be  p r e p a r e d  u n d e r  t h e  
c o n d i t i o n s  u s e d  f o r  t h e  p r e p a r a t i o n  o f  / - p i p e r i d i n o p r o p y l p h e n y l
k e t o n e  uethiodi^e . The corditloos under which the reaction took 
ace were favourabl e f o r  the l o s s  of a raolecule of water by 
the carbinol with the formation of a comoound of the styrene 
tyre.
CH
/ C H .~ C H ,  //Cfl
Klagcs (Bnr.190^,35,2633 and 3506.1904,37,144?) and 
Hell (Ear. U04,37,2::5,230,453,1429 and 4lG8) under similar 
conditions prepared a number of styrenes and other unsaturated 
benzene df»ri va tires.
The experiment was repeated usinj only two molecules 
of methyl magnesium iodide. The reaction mixture was gently 
refluxed for 2y hrs. The Grignard compound was decomposed with 
ice cold ammonium chloride solution to prevent rise of 
temperature which was favourable to lossjof water. A yellow 
liquid was obtained after evaporating off the ether which v/hen 
treated with concentrated hydrochloric acid formed a yellow oil 
v/hich had lachrymatory properties and a faint smell resembling 
bitter almonds, On treating it with dilute hydrochloric acid 
a colourless oil was formed and no precipitate could be 
obtained on adding platinum chloride.
As in the previous experiment the compound did not 
form a methiodlde when heated in alcoholic solution with 
methyl iodide. On heating in a sealed tube in^ strong alcoholic 
solution with methyl iodide.for 1} hrs nothing but a brown
At a r r y  p r o d u c t  c o u l d  be  o b t a i n e d  and i t  was t h e r e f o r e  
c o n c l u d e d  t h a t  a s  b e f o r e  l o s s  o f  w a t e r  had t a k e n  p l a c e .
I t  a p p e a r s  from t h e s e  r e a c t i o n s  t h a t  u n s t a b l e  c a r b i n o l s  
a r e  o b t a i n e d  by t h e  a c t i o n  o f  m e th y l  magnesium i o d i d e  on  
y p i p e r i d i n o p r o p y l p h e n y l  k e t o n e .
In o r d e r  t o  s t u d y  t h e  a c t i o n  o f  G r ig n a r d  r e a g e n t s  on 
a c y c l i c  compound c o n t a i n i n g  n i t r o g e n  N - m e t h y l c i n c h o t o x i n e  was 
p r e p a r e d .  Comanducci ( B o l l . C h im .F a r m .1 9 0 7 , 4 6 , 7 5 3 - R end . A c c a d .
S c i . P i s . M a t , N a p o l i . 1 9 0 9 , ( 3 )  1 5 ,3 2  and 2 4 0 )  c l a i m e d  t h a t  he  h a d ,  
by t h e  a c t i o n  o f  G r ig n a r d  r e a g e n t s  on c i n c h o t o x i n e , p r e p a r e d  a 
number o f  c i n c h o t o x o l s , v i z .  e t h y l c i n c h o t o x o l , p h e n y l c i n c h o t o x o l  
and a - n a p h t h y l c i n c h o t o x o l . By t h é  p r e p a r a t i o n  o f  a number o f  
d e r i v a t i v e s  w h ich  he  d e s c r i b e s  he s t a t e d  t h a t  t h e  v i n y l  group  
and t h e  s e c o n d a r y  and t e r t i a r y  n i t r o g e n  a to m s  p r e s e n t  i n  
c i n c h o t o x i n e  were  a l s o  p r e s e n t  i n  t h e  c i n c h o t o x o l s  w h i l s t  t h e  
k e t o n i c  group had b e e n  c o n v e r t e d  i n t o  a t e r t i a r y :  a l c o h o l  g r o u p .
C in c h o n in e ,  m e t h i o d l d e  was c o n v e r t e d  i n t o  
N - m e t h y l c i n c h o t o x i n e  by Babe and R i t t e r s  method ( B e r . 1 9 0 5 , 3 8 ,  
2^7 0 ) .  T h e i r  method i s  a s l i g i i t  m o d i f i c a t i o n  o f  t h a t  o f  Rabe 
and Denham ( B e r , 1 9 0 4 , 3 7 , 1 6 7 4 ) ,  a c e t i c  a c i d  b e i n g  u s e d  t o  e f f e c t  
t h e  c o n v e r s i o n .
C i n c h o n i n e  m ethobrom ide  was p r e p a r e d  by a hew and  
more c o n v e n i e n t  method t h a n  pa. s i n g  m e th y l  brom ide  i n t o  a 
s o l u t i o n  o f  c i n c h o n i n e  i n  a b s o l u t e  m e t h y l  a l c o h o l .  C in c h o n in e  
m e th o s u lp h a t e  was p r e p a r e d  by t r e a t i n g  a s u s p e n s i o n  o f  
c i n c h o n i n e  i n  a b s o l u t e  m e t h y l  a l c o h o l  w i t h  m e t h y l  s u l p h a t e  
- o r  a few m i n u t e s .  On t r e a t i n g  an  a q u e o u s  s o l u t i o n  o f  t h e  
m e t h o s u lp h a t e  w i t h  p o t a s s i u a  b rom ide  s o l u t i o n  c i n c h o n i n e
i l
me tho bromide was obtained. Cinchonine methobromide v/as converted 
into N-rnethylcinchotoxine by Claus and huileras method (Ber. 
1380,13,2290), potassium hydroxide being used for the 
conversion.
Miller and Rohde (Ber.1394,27,123o) prepared 
N-methylcinchotoxine from methylcinchonine. The same workers 
(Ber.1395,28,1056) repeated Claus and Muller^ work and obtained 
the same results, ie. a base m.p,74-75 which - formed a
O o
methiodldecrystallising in long.needles m.p,1 98-2 0 1 ,
mil1er and Rohde (Ber, 1900,35,3220) proved that
cinchotoxine and cinchonicine were identical.
Rabe (Annaleni909,3 6 5 ,572) showed that methyl-
cinchonine (N-methylcinchotoxine) and methylcinchonidine
were one and the same thing, it being previously doubted.
Methylcinchonine. Me thy1c inchoni dine.
Crystalline form. Cubical, Cubical,
0 0  o 0
m .p .  7 4 - 7 5 . 7 4 - 7 5 .
o
Specific rotation . .20 & 20^
(ct) =+3 5 . 3 3  (a) =+37.-7*’
in chloroform. D D
o %m.p,  Methiodlde, I9 7 , 1 9 7,
The writer determined the specific rotation of the 
N-methylcinchotoxine in chloroform p r e p a r e d  by the two 
different methods, those of Claus and Muller and of Rabe and 
Ritter.
Ra be and Ritter.
1.0461 g made up to 50 cc and 1 dcm tube u s e d .
2 0* .
( a )  = + 1 6 . 7
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Rabe o b t a i n e d  a r o t a t i o n  c o n s i d e r a b l y  h i g h e r .
. 2 0  ,
(a )  = + 5 5 , 2 8  c = 2 , 2 2 5 0
D
C la u s  and M u l l e r ,
. 4 5 2  ^ g o f  s u b s t a n c e  were  made up t o  20 c c .  A 1 dcm 
tu b e  was u s e d .
20 '
.0
(a )  = + 2 5 . 1*
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On f u r t h e r  c r y s t a l l i s a t i o n  a d i f f e r e n t  v a l u e  was
o b t a i n e d
o
20 ^  .
( a ) = t  19 • 9
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1 . 3 0 1 6  g o f  s u b s t a n c e  were  d i s s o l v e d  i n  20 c c  and a 
2 dcm t u b e  was u s e d .
The d i f f e r e n c e  i n  t h e  r o t a t i o n s  may be due t o  a 5 
t h e  d i f f e r e n t  m eth ods  o f  p r e p a r a t i o n  b u t  t h e s e  compounds  
s h o u l d  n o t  r a c e m i s e  e a s i l y  b) t o  t h e  d i f f e r e n c e  i n  t h e  
c o n c e n t r a t i o n s  o f  t h e  s o l u t i o n s  used  t o  m easu re  ( a ) ,
N - m e t h y l c i n c h o t o x i n e  was t r e a t e d  w i t h  s i x  m o l e c u l e s  
o f  m e t h y l  m agnesium i o d i d e  and a r e a c t i o n  a p p e a r e d  to  t a k e  
p l a c e  b u t  t h e  m .p .  o f  t h e  p r o d u c t  was i d e n t i c a l  w i t h  t h a t  o f  
t h e  s t a r t i n g  m a t e r i a l  and n e i t h e r  s u b s t a n c e  d e p r e s s e d  t h e  m .o .  
o f  t h e  o t h e r .  The m e t h i o d i d e s  o f  b o t h  N - m e t h y l c i n c h o t o x i n e  and  
t h e  G r ig n a r d  p r o d u c t  w ere  p r e p a r e d  and p r o v e d  t o  be i d e n t i c a l .
The same r e s u l t s  were  o b t a i n e d  when N - m e t h y l c i n c h o t o x i n e  
Was t r e a t e d  w i t h  t h r e e  m o l e c u l e s  o f  p h e n y l  magnesium b r o m id e ,  
th e  G r ig n a r d  p r o d u c t  d i d  n o t  d e p r e s s  t h e  m .p .  o f  t h e  s t a r t i n g
m a t e r i a l .
I t  vGen.: t h a t  t h e s e  c o n d i t i o n s  t h a t
N-. iCtr j l ' M n c h o t o x i n o  i:- more c o r r e c t l y  r e p r e s e n t e d  by 1 1 th a n  
1 v/hlchiL- t h e  u/.uai l y  a c c e - i t r d  f o r m u la .
^  A  \  ^
^  A  T '  -  CHi I \ H .  CM: C«J
1 .  I*" rt I \*H » *
0 3 P  N . cm.  H . N . o q
N  f-
I t  1.S o f  i n t e r e s t  t o  comnore t h e  a c t i o n s  o f  
Qripnard r e a g e n t s  on t h e  c o c o o u n d s  n r e v i o u s l y  d e s c r i b e d  w i t h  
t h e  a c t i o n  of" th<=^  r a-'ie r e a  -ent;_ on h - . a e t h y l c i n c h o t c x i n e .
'"eth y l  iiag:*e-:ium i o d i d e ,  e t h y l  oiagnesium i o d i d e ,
0 - n r o o y l  oanneoiU'/  bromidp^ a - b u t y l  m e  slum b r o m i d e , n h e n y l  
• agr .es ium  broiviid e , b e n z y l  m-.ofresiun c h i  a r i d e ,  p - n h e n y l  e t h y l
1- an j. in n  i r o r i d ' e ,  p -  oh. e n y l  n r o p y l  . ma j n e  s ium b r o m id e ,  (3- o h  e n y l -
b u t y l  ooignr: tro^^ide and a - n a o h t h y l  la^n eo iu  r o u i d e  r e a c t
no r m a l"* y w i t h  o e - i - id in o a c e t o n h e n o n e  b u t  two m d.ecu ler:  o f
n - h e x y l  .^ a "n^°ium i o d i d e  nr n - h e n t y l  r a r n e s i u m  i o d i d e  and t w o ,
f i v e  o^ t e n  :.ioi e cu l  e s  o f  c y c i o L e x y l  magnesium brom ide  g a v e
uncha t m- . i p  ' r l d l u ; r  a e t o o l i e n o i r . . i t b i n ^
t h c - r . f o r c  o z s r ' t h ln ^  i i .  th e  isrtur/  o f  R i n  R:I^X t h a t  v f f e c t n
th  e I ' c a c t i o  n a s r c 11 s t h  o o th  e r fa  : t  or ( 0 ............................... h )
-  +
Tin a c t i o n  o f  CT:^..nh-. rer^e . ' . tx  on 4 - 1 1 7 0 0  :^1^1 
k e t o n e s  i s  noT".iai i n  the  d . :  o f  t h e  - . , 3 .  ^ roup .
(hi
■ I t  i s  c l e a r  t h a t  111 more c o r r e c t l y  th a n  IV
r e p r e s e n t s  the no":.e v f  i n a c t i o n  o f  the  ^.u_;c.ta:nn.,
o- e - % o --. ^ q: :>
1  ^ • *** i"
So
I.y% a p p a r e n t l y  a d d s  o n t o  0 and  R c o m b in e s  w i t h  H 
f o r m i n g  PJ-I w h ic h  i s  l i b e r a t e d  t h u s  p r e v e n t i n g  t h e  norm al  
r e a c t i o n .
The r e a c t i o n s  o f  t h e  v a r i o u s  compounds may be  
suramarised a s  f o l  1 ows
4 - D i o h e n y l y l  k e t o n e s  r e a c t  n o r m a l l y  i n  t h e  a b s e n c e  
o f  t h e  -NR^ g r o u p .
4 - D i o h e n y l y l  k e t o n e s  c o n t a i n i n g  t h e  -NR^ group  
r e a c t  n o r m a l l y  w i t h  m e t h y l  m agnesium i o d i d e  b u t  do n o t  r e a c t  
w i t h  p h e n y l  m agnesium  b r o m i d e .
/ - P i p e r i d i n o p r ù p ^ t p K ^ n ^  k e t o n e  r e a c t s  w i t h  m e t h y l  
m agnesium  i o d i d e  t o  g i v e  a n  u n s t a b l e  c a r b i n o l  w h ic h  l o s e s  
w a t e r  and form s  a compound o f  t h e  s t y r e n e  t y p e .
N - m e t h y l c i n c h o t o x i n e  d o e s  n o t  r e a c t  w i t h  e i t h e r  
m e th y l  magnesium  i o d i d e  o r  p h e n y l  m agnesium  b r o m id e .
Jl
N o t e .
The c o m b i n a t i o n  o f  C D - p i p e r i d i n o a c e t y l d i p h e n y l  w i t h
m e t h y l  and e t h y l  i o d i d e s  h a s  b e e n  s t u d i e d .  No e t h i o d i d e  c o u l d
be prepared but a m e t h i o d l d e  was obtained which crystallised
o o
in colourless plates from water m.p.184-lop.
The m e t h i o d l d e  was p r e p a r e d  by h e a t i n g  an  a l c o h o l i c  
s o l u t i o n  o f  t h e  b a s e  w i t h  m e t h y l  i o d i d e  i n  a s e a l e d  t u b e .
The methiodlde of 4-diphehylylmethyl-cj-piperidino- 
m e t h y l  carbinol was prepared i n  the same way. I t  a l s o
Ô o
c r y s t a l l i s e d  i n  c o l o u r l e s s  p l a t e s  v /hich had m .p .  1 3 6 - 1 8 7 .
By t h e  a c t i o n  o f  d i m e t h y l a n i l i n e  on o - b r o m o a c e t y l -  
o
d i p h e n y l  a t  100 p h e n y l - p - p h e n y l p h e n a c y l d i m e t h y la m m o n iu m  
b ro m id e  was o b t a i n e d  w h ic h  c r y s t a l l i s e d  i n  f i n e  c o l o u r l e s s
o O
n edles from water m.p. 144-145-.
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^ r e p a r a t i o n  o f  4 A i - - D t e t h o x y - 2  : 2 - b i s d i r n e t h y la m i n o c l ip h e n y  l
and
f .  /
5 - E t h o x y - 2 - ( 2 - d i m e t h y l a m i n o - 4 - e t h o x y p h e n y 1 ) p h e n y 1 t r i m e t h y 1 -
ammonium i o d i d e .
Shaw and T u r n e r  ( J * 1 9 3 5 , 1 5 5 )  p r e p a r e d  
2 : 2^ - b i s d i m e t h y l a m i n o d i p h e n y l  and r e s o l v e d  i t s  q u a t e r n a r y  
i o d i d e .  I t  was t h o u g h t  t h a t  t h e  s t u d y  o f  4 : ^ - d i e t h o x y -  
2 : 2^ b i s d i m e t h y l a m i n o d i p h e n y l  m ig h t  l e a d  t o  some i n t e r e s t i n g  
c o m p a r i s o n s .
/ /■
4 ; 4 - D i e t h o x y -2  : 2 - b i s d i m e t h y l a m i n o d i p h e n y l  was
s y n t h e s i s e d  i n  t h e  f o l l o w i n g  m anner.  P h e n a c e t i n  v/as n i t r a t e d
a c c o r d i n g  t o  Wender ( G a z z e t t a 18 8 9 , 1 9 , 2 1 9 ) •  The p h e n a c e t i n  was
d i s s o l v e d  i n  f o u r  t i m e s  i t s  w e i g h t  o f  g l a c i a l  a c e t i c  a c i d  and
an  e q u a l  vo lum e o f  n i t r i c  a c i d  ( d = 1 . 2 7 5 ) was a dd ed  g r a d u a l l y
t h e  t e m p e r a t u r e  b e i n g  k e p t  a t  a b o u t  20** by means o f  an  i c e - b a t h ,
A u t e n r i e t h  and H i n s b e r g  ( A n n a l e n i 8 9 9 , 5 0 5 , 2 7 9 )
o b t a i n e d  3 - n i t r o p h e n a c e t i n  by b o i l i n g  p h e n a c e t i n  w i t h  a b o u t
t w i c e  t h e  t h e o r e t i c a l  q u a n t i t y  o f  1 0 - 1 2  % n i t r i c  a c i d .  B u t l e r
( B e r . 1 9 0 6 , 3 9 , 5 8 0 7 ) made i t  by t r e a t i n g  p h e n a c e t i n  i n  c a r b o n
t e t r a c h l o r i d e  w i t h  b e n z o y l  n i t r a t e .
O Û
The c r u d e  p r o d u c t  o b t a i n e d  had m . p . 1 02 -10 5 »  A s m a l l
p o r t i o n  v/as c r y s t a l l i s e d  from a l c o h o l .  F i n e  y e l l o v /  n e e d l e s
0 0 Û
s e p a r a t e d  m . p . 1 0 3 - 1 0 4 .  Wender o b t a i n e d  t h e  compound m . p . 1 0 4 ,
o  o
A u t e n r i e t h  and H i n s b e r g  in .p .  105 and B u t l e r  m .p .  101 .  The 
a v e r a g e  y i e l d  o b t a i n e d  was 84
The method, o f  s y n t h e s i s  was s i m i l a r  t o  t h a t  u s e d  by 
Brady and McHugh ( J . 1 9 2 3 , 1 2 5 , 2 0 4 7 )  f o r  t h e  i s o m e r i c  compound  
when t h e y  h o p ed  t o  o b t a i n  i s o m e r i d e s  a n a l o g o u s  t o  t h e
d in i tr Q iv e n s ld in e s
r n s o c » .
V
/  /  OCj^K^
The 4 ; ^ - î ~ d i e t h o x y - 3 : 3 - d i n i t r o d i p h e n y l  o b t a i n e d  hp
them v/as 1 l e n t l o a l  w i t h  t h e  compound w h ic h  ï l i r s c h  ( B a r .  1 339 ,
/
2 2 , 3 3 6 ) o b t a i n e d  by t h e  n i t r a t i o n  o f  4 : 4 ~ d i e t h o x y d i p h e n y l •
A u t e n r i e t h  and  H i n s b e r g  ( A r c h . P h a r m . 1 8 9 1 , 2 2 9 , 4 6 0 )
p r e p a r e d  3 - n i t r o p h e n e t i d l n e  by b o i l i n g  3 - n i t r o p h e n a c e t i n  w i t h
TIhe e q u i v a l e n t  wâîi^ht o f  p o t a s s i u m  h y d r o x i d e  f o r  a s h o r t  t i m e .
The p r e s e n t  w r i t e r  fo u n d  i t  more c o n v e n i e n t  t o
r e f l u x  3 - n i t r o p h e n a c e t i n  w i t h  f i v e  t i m e s  i t s  w e i g h t  o f
h y d r o c h l o r i c  a c i d  ( c o n c e n t r a t e d  a c i d +20 w a t e r )  f o r  30 m i n s .
On m akin g  t h e  s o l u t i o n  o b t a i n e d  a l k a l i n e  w i t h  . 8 8 0  ammonia
t h e  b a s e  was p r e c i p i t a t e d . I t  was f i l t e r e d ,  o f f  and  d r i e d  on
.  0 0
t h e  w a t e r - b a t h .  The a v e r a g e  c m d e  y i e l d  was 95  p ,  m .p .  1 11-1 12.
o Ô
A s p e c i m e n  c r y s t a d d . i s e d  from a l c o h o l  i n  n e e d l e s  m . p , 1 1 2 - 1 1 3 •
o
A u t e n r i e t h  and H i n s b e r g  o b t a i n e d  a p r o d u c t  m . p . 1 1 3 .
H a h le  ( J . p r . c h e m , 1 8 9 1 , ( 2 ) 4 3 , 7 ^ )  p r e p a r e d  4 - i o d o -
3 - n i t r o p h e n e t o l e  by t h e  a c t i o n  o f  e t h y l  i o d i d e  on s i l v e r
4 - i o d o - 3 * * n i t r o p h e n o x i d e  i n  a l c o h o l i c  o r  e t h e r e a l  s o l u t i o n .  
R e v e r d i n  ( B e r . 1 8 9 6 , 2 9 , 2 5 9 7 - B u l l . 8 0 c . c h i m . 1 8 9 7 , ( 3 )  1 7 , 1 1 7 )  
o b t a i n e d  i t  by t h e  a d d i t i o n  o f  3 ~ ] : ^ i t r o p h e n e t id in e  d i a z o n i u m  
c h l o r i d e  t o  p o t a s s i u m  i o d i d e  s o l u t i o n .
The p r e s e n t  v /orker used. R e v e r d i h s  "i%iod. The c r u d e
p r o d u c t  a f t e r  s t e a m - d l s t i l l a t i o n  was c r y s t a l l i s e d  from p e t r o l e u m  
e t h e r  ( b . p . 3 0 ^ 1 9 2 ) .  The io d o -c o m p o u n d  s e p a r a t e d  i n
o o
f i n e ,  p a l e  y e l l o v /  n e e d l e s  m . p . 6 2 -6 3 *
/ /
4 ; 4 - D i e t h o x y - 2 : 2 - d i n l t r p d i p h e n y l  was p r e p a r e d  by t h e
p r e s e n t  w o r k e r  by an U l lm ann  r e a c t i o n .  The 4 - i o d o 3 - n i t r o -
p h e n e t o l e  was h e a t e d  a t  ITo""-1 w i t h  t h r e e q u a r t e r s  o f  i t s
w e i g h t  o f  c o p o e r - b r o n z e  ( j u d e x ) .  The t e m p e r a t u r e  o f  t h e  r e a c t i o n
o
m i x t u r e  was n o t  a l l o w e d  t o  r i s e  a b o v e  210* A f t e r  e x t r a c t i o n  
w i t h  h o t  o - d i c h l o r o b e n z e n e  t h e  c r u d e  p r o d u c t  was c r y s t a l l i s e d  




4 ; 4 - D i e t h o x y 2 ; 2 - d i n i t r o d i p h e n y l  was r e d u c e d  by
h e a t i n g  i t  on t h e  w a t e r - b a t h  w i t h  one  and a h a l f  t i m e s  i t s  
w e i g h t  o f  i r o n  f i l i n g s  and a fev/ d r o p s  o f  g l a c i a l  a c e t i c  a c i d .
The p r o d u c t  was e x t r a c t e d  w i t h  h o t  a l c o h o l .  A f t e r  c r y s t a l l i s a t i o n
O o
from p e t r o l e u m  e t h e r  ( b . p . 8 0 - 1 0 0 )  , a c e t ib n e  and p e t r o l e u m  e t h e r
o o /
( b . p . 6 0 - 0 0 )  and t w i c e  from a b s o l u t e  a l c o h o l  4 : 4 - d i e t h o x y -  
2 : ^ d i a m i n o d i ph e n y l  form ed r o s t t t e s  o f  cream  c o l o u r e d  n e e d l e s
O Q
m . p . 110-111,
/
The s a l i c y l i d e n e  compounds o f  2 : 2 - d i a m i n o d i p h e n y l
and 4 : 4 ^ - d ie t h o x y - 2  :2 ^ -d ia m in o d ip h e n y l  were  p r e p a r e d  by b o i l i n g
an a b s o l u t e  a l c o h o l  s o l u t i o n  o f  t h e  b a s e  w i t h  a few  d r o p s  o f
/
s a l i c y l - a l d e h y d e  f o r  a s h o r t  t i m e .  S a l i c y l i d i n e  2 : 2 - d i a m i n o -
d i p h e n y l  c r y s t a l l i s e d  from a b s o l u t e  a l c o h o l  i n  o r a n g e  n e e d l e s  
m .p .  1 5 7 - 1 5 8 . S a l i c y l i d i n e  4: 4 -^d i e t h o x y - 2  : 2 - d i a m i n q d i p h e n y l
<3
c r y s t a l l i s e d  from a b s o l u t e  a l c o h o l  i n  o r a n g e  p l a t e s  m . p . 1 7 9 . 5 -
130.5.'^
4 : 4 - D l e t h o x v - 2  : 2 - b l s dlmethylamlnQcLiT)henYl was
p r e p a r e d  by m e t h y l a t i n g  4 : 4 '" -d le th o x y _ 2 : / -d i a m in o d ip h e n y l  w i th
35
m e t h y l  s u l p h a t e  a c c o r d i n g  t o  t h e  m ethod o f  Shaw and T u rn er
( l o c . c i t . ) .  A p a l e  brown p r o d u c t  was o b t a i n e d  w h ich  a f t e r
two r a p i d  c r y s t a l l i s a t i o n s  from a b s o l u t e  a l c o h o l  form ed f i n e
p r a c t i c a l l y  c o l o u r l e s s  p l a t e l e t s  w h ic h  a f t e r  d r y i n g  i n
o o
va cuo  had m . p . 8 6 - 8 7 .
The h y d r i o d i d e  was p r e p a r e d  by t h e  a d d i t i o n  o f  
p o t a s s i u m  i o d i d e  t o  a s o l u t i o n  o f  t h e  b a s e  i n  d i l u t e  s u l p h u r i c  
a c i d .  On c r y s t a l l i s a t i o n  from w a t e r  l o n g  f i n e  c o l o u r l e s s  
n e e d l e s  were  form ed m . p . 193-194^
The m e t h i o d i d e  was m ost  s u c c e s s f u l l y  p r e p a r e d  by 
h e a t i n g  a s t r o n g  a b s o l u t e  a l c o h o l  s o l u t i o n  o f  t h e  b a s e  w i t h  
m e t h y l  i o d i d e  i n  a s e a l e d  t u b e .  The m e t h i o d i d e  was p r e c i p i t a t e d  
w i t h  a n h y d r o u s  e t h e r  and c r y s t a l l i s e d  from w a t e r  when f i n e
créam c o l o u r e d  n e e d l e s  w ere  form ed m . p . 1 9 2 - 1 9 3 ?
/  /
4 ; 4-Diethoxy-j : 2 - b i s d i meth j  1 am 1 n o a i o h e n y 1 "1 i f f e r e d
/
f ro m  2 : 2 - b i s d i m e t h y l a i i i i i i O d i p h e n y l  i n  t h e  f a c t  t h a t  i t  d i d  n o t  
e x h i b i t  t r i b o l u m i n e s c e n c 0 ,
?R*.Cî ICAp AO RE
J4
P r e p a r a t i o n  o f  p - D i p h e n y l y l m e t h y l  K e t o n e .
R e f . A d a m ( B u l l . S o c . C h i m . 1 8 8 ? , ( 2 )  4 7 , 6 8 8 - A n n .C h i m .1 8 8 8 , ( 6 )  1 5 , 2 5 5 )
OO CO.CH
M.W. U s e d .
D i p h e n y l 2 m o i s 3 08 52 B-
A c e t y l  c h l o r i d e 1 mol 7 8 . 5 13,.5  8
Alum in ium  c h l o r i d e 1 .2 m o i s 160 27 8 .
The d i p h e n y l  was d i s s o l v e d  i n  20 c c  o f  c a r b o n  
d i s u l p h i d e  i n  a b o l t - h e a d  f l a s k  f i t t e d  w i t h  a r e f l u x  c o n d e n s e r .  
The a c e t y l  c h l o r i d e  was a d d e d  and t h e n  pow d ered  a lu m in iu m  
c h l o r i d e  i n  t h r e e  p a r t s .  A v i g o r o u s  e v o l u t i o n  o f  h y d r o g e n  
c h l o r i d e  f o l l o w e d .  The f l a s k  was h e a t e d  i n  h o t  w a t e r  f o r  2 h r s  
t o  c o m p l e t e  t h e  r e a c t i o n .
A d a r k  red  t a r r y  p r o d u c t  was o b t a i n e d  w h ich  was  
d eco m p osed  w i t h  c o l d  w a t e r  and a l i t t l e  h y d r o c h l o r i c  a c i d .  The 
d e c o m p o s i t i o n  s a l l o w e d  t o  become s u f f i c i e n t l y  v i g o r o u s  t o  
b o i l  o f f  t h e  s o l v e n t .  The p r o d u c t  was s o l i d i f i e d  by c o o l i n g  
and  s h a k i n g  u n d e r  t h e  t a p .
The s o l i d  was f i l t e r e d  o f f ,  t h o r o u g h l y  washed  and  
d r i e d  on  f i l t e r  p a p e r  f o r  some t i m e  i n  t h e  a i r .  I t  was t h e n  
d i s s o l v e d  i n  t h e  l e a s t  p o s s i b l e  q u a n t i t y  o f  b o i l i n g  t o l u e n e .
The l e s s  s o l u b l e  p - d i p h e n y l y l m e t h y l  k e t o n e  was f i l t e r e d  o f f  
a f t e r  c o o l i n g  and c r y s t a l l i s e d  s e v e r a l  t i m e s  from a l c o h o l  o r  
p e t r o l e u m  e t h e r  (b .p .8 ( ? - lO ' f )  . F i n e  c o l o u r l e s s  l e a f l e t s  fo rm ed ,
m .p .  120-121°
Y i e l d  45
^1
P r e p a r a t i o n  o f  c o - B r o m o a c e t y l d i p h e n y l  
by a F r i e d e l - C r a f t s  r e a c t i o n .
(  CO.CH^. 6 a
M.W. U s e d .
D i p h e n y l  2 m o is  308  5 6 g .
B r o r a o a c e ty l  b ro m id e  1 mol 202  36  g .
A lum in ium  c h l o r i d e  1 . 2  m o i s  160 29 g*
The d i p h e n y l  was d i s s o l v e d  i n  20  c c  o f  ca rb o n
d i s u l p h i d e .  The a c i d  c h l o r i d e  was a d d ed  and t h e n  t h e  pow dered
a lu m in iu m  c h l o r i d e  i n  t h r e e  p a r t s .  H ydrobrom ic  a c i d  was r a p i d ‘s
e v o l v e d  a t  f i r s t  and when t h e  e v o l u t i o n  s l a c k e n e d  t h e  r e a c t i o n
was c o m p l e t e d  by h e a t i n g  t h e  f l a s k  i n  h o t  w a t e r  f o r  1^-2  h r s .
The d ark  g r e e n  t a r r y  p r o d u c t  was d e c o m p o se d  w i t h  w a t e r  an d  a
l i t t l e  h y d r o c h l o r i c  a c i d .  The d e c o m p o s i t i o n  was a l l o w e d  t o
become s u f f i c i e n t l y  v i g o r o u s  t o  b o i l  o f f  t h e  s o l v e n t .  The
p r o d u c t  was r e n d e r e d  s o l i d  by c o o l i n g  and s h a k i n g  u n d e r  t h e
t a p .
The p r o d u c t  was f i l t e r e d  o f f ,  t h o r o u g h l y  w ashed
and d r i e d  i n  t h e  a i r  on f i l t e r  p a p e r .  I t  was t h e n  d i s s o l v e d
i n  t h e  l e a s t  p o s s i b l e  q u a n t i t y  o f  b o i l i n g  t o l u e n e .  The l e s s
s o l u b l e  b r o r a o a c e t y l d i p h e n y l  was f i l t e r e d  o f f .  A c r u d e  y i e l d
6 /
o f  41 g was o b t a i n e d  w h ic h  was d r i e d  a t  100 and  had m .p .  1 24 -  
125* On r e c r y s t a l l i s a t i o n  from a l c o h o l  o r  p e t r o l e u m  e t h e r
b . p .  (80-100**) f i n e  c o l o u r l e s s  n e e d l e s  w ere  o b t a i n e d ,
f  o m . p . 1 2 6 - 1 2 7 .
P u re  y i e l d  3 7 . 5  S ,  76
3?
A n a l y s i s  w i t h  P i p e r i d i n e .
A b out  . 2 5  B o f  t h e  s u b s t a n c e  w ere  w e ig h e d  o u t  i n  a  
s m a l l  t u b e  w h ic h  was c a r e f u l l y  p l a c e d  i n  a t u b e  c o n t a i n i n g  
a b o u t  2 . 5  c c  o f  p i p e r i d i n e .  The t u b e  was s e a l e d ,  and  h e a t e d  f o r  
a n  h o u r  i n  b o i l i n g  w a t e r .  The t u b e  was opened, and t h e  c o n t e n t s  
w ashed  o u t  i n t o  a b e a k e r  w i t h  250  cc  o f  h o t  a b s o l u t e  a l c o h o l .
The s o l u t i o n  was a c i d i f i e d  w i t h  d i l u t e  n i t r i c  a c i d  and h e a t e d .
. 3 G- o f  s i l v e r  n i t r a t e  i n  50 cc  o f  w a t e r  were  t h e n  a d d e d .  The 
s o l u t i o n  was s t i r r e d  r a p i d l y  and h e a t e d  u n t i l  p e r f e c t l y  c l e a r .  
The s i l v e r  b r o m id e  was f i l t e r e d  o f f ,  w ashed  w i t h  h o t  a b s o l u t e  
a l c o h o l  and w e i g h e d  i n  t h e  u s u a l  m anner .
R e s u l t s .
1, .2 0 71  g o f  s u b s t a n c e  g a v e  . 1408 g o f  s i l v e r  b r o m id e .
2 .  . 2 0 8 0  g " " '' . 1 4 1 4  g  '' " "
1. Bromine 2 8 . 9  %
2 . " 2 9 . 0
C H OBr r e q u i r e s  2 9 . 0  %
14 11
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B r o m i n a t i o n  o f  p - D i p h e n y l y l m e t h y l  K e t o n e .
R e f s .  Drake and B r o n i t s k y .  ( J . A . C . S . 1 9 3 0 , 5 2 , 3 7 1 5 ) •
John and P r a n k e l . ( J . p r . C h e m * 1 9 3 2 , 1 3 3 , 2 5 9 ) •
C O . S i
M.V/. U s e d .
p - D i p h e n y l y l m e t h y l  k e t o n e  1 mol 1 9 6 .1  10 g .
Brom ine  1 mol 180 3 c c .
The k e t o n e  was d i s s o l v e d  i n  100 g  o f  g l a c i a l  a c e t i c
a c i d  a t  50? The b r o m in e  was d i s s o l v e d  i n  20 c c  o f  t h e  same
s o l v e n t  and a d d ed  s l o w l y .  A f t e r  a few m i n u t e s  d e l a y
b r o m i n a t i o n  was i n s t a n t a n e o u s  and  h y d r o b r o m ic  a c i d  was e v o l v e d .
The b ro m in e  s o l u t i i o n  was ad d ed  d u r i n g  2 m i n u t e s  and d i r e c t l y
a f t e r w a r d s  w a t e r  was a d d e d  d r o p w i s e .  C o l o u r l e s s  l e a f l e t s
s e p a r a t e d  w h ic h  w ere  f i l t e r e d  o f f  and  d r i e d  a t  lOoT
Y i e l d  13 g .
The m o th e r  l i q u o r  was p r e c i p i t a t e d  w i t h  w a t e r  b u t
o
was a b a n d o n ed  a s  t h e  p r o d u c t  was o i l y  a t  110 .
The y i e l d  was r e c r y s t a l l i s e d  from a l c o h o l  from v»?hich 
s t o u t  h e x a g o n a l  p r i s m s  o r  opaq ue  n e e d l e s  w ere  o b t a i n e d ,
m . p . 12 4 -1 2 6 ?
On r e c r y s t a l l i s a t i o n  from t o l u e n e  w h i t e  n e e d l e s  w ere
o b t a i n e d ,
o o
m . p , 1 2 6 - 1 2 7 .
ko
Q u a n t i t a t i v e  B r o m in a t io n  o f  p - D i p h e n y l y l m e t h y l  k e t o n e .
CH Ôa
M.W. U s e d .
p - D i p h e n y l y l m e t h y l  k e t o n e  1 mol I9 Ô.I 3*9 g .
Bromine 1 mol 160 1.1 c c .
The brom ine  was d i s s o l v e d  i n  40 cc  o f  g l a c i a l  a c e t i c  
a c i d  and warmed t o  a b o u t  4(f. A few d r o p s  o f  b rom ine  were  added
from a b u r e t t e .  The h e a t i n g  o f  t h e  s o l u t i o n  was c o n t i n u e d  and
O O
a t  5 8 - 6 0  t h e  c o l o u r  o f  t h e  b r om in e  d i s a p p e a r e d .  The r e s t  o f  t h e  
brom ine  was added  g r a d u a l l y  and a f t e r  h e a t i n g  f o r  a few  
m i n u t e s  a p a l e  b r o w n is h  r e d  s o l u t i o n  was o b t a i n e d  w h ic h  was  
p o u re d  i n t o  a n  e x c e s s  o f  w a t e r .  The p r e c i n i t a t e  was f i l t e r e d  
o f f ,  t h o r o u g l i l y washed w i t h  w a t e r  and d r i e d  i n  vacuo  o v e r  
s u l p h u r i c  a c i d  f o r  s e v e r a l  d a y s .  A p a l e  p i n k  powder  was 
o b t a i n e d  w h ic h  was t h o r o u g h l y  g ro u n d  and m ixed  b e f o r e  a n a l y s i s .
1. Y i e l d  5 ' 3 5  g ( c a l c u l a t e d  f o r  m o n o b r o m in a t io n  5 * 47 )
0 o
m . p . 1 1 2 - 1 2 1 ,  w i t h  s l i g h t  f r o t h i n g .
2 .  Y i e l d  5 .1  g .
o o
m . p . 1 1 2 - 1 2 1 ,  w i t h  s l i g h t  f r o t h i n g .
A n a l y s i s ,
T o t a l  brom ine  by C a r i u s  m ethod .
1 . . 30 68 g o f  s u b s t a n c e  g a v e  ,2 2 0 0  g o f  s i l v e r  b r o m id e .
2 . . 2 9 0 1  g  '' " " , 2 0 7 8  g  '* "
1 . Brom ine  3 0 . 5  ^
2 .  " 3 0 . 5  ^
C^^H^^OBr r e q u i r e s  2 9 . 0  %
wL a b i l e  b ro m in e  ( d e t e r m i n e d  w i t h  p i p e r i d i n e ) .
1. . 2 3 2 6  5 o f  s u b s t a n c e  g a v e  . 1 6 7 7  S o f  s i l v e r  b r o m id e .
2 . . 2 4 9 0  5  " " " . 1 7 7 8  g "
1. Brom ine  3 0 . 6  %
2 .  " 3 0 . 4
C H OBr r e q u i r e s  2 9 - 0  %
14 1 1
k l
B r o m in a t io n  o f  p - D i p h e n y ly l m e t h y l  k e t o n e ,  c o n t i n u e d .
A b o u t  6 g o f  b ro m in e  w ere  w e i g h e d  o u t  i n  a s t o p p e r e d  
f l a s k  and 100 c c  o f  g l a c i a l  a c e t i c  a c i d  run i n  from a b u r e t t e .
The t o t a l  vo lum e o f  t h e  s o l u t i o n  was t h e n  m e a s u r e d .
W e ig h t  o f  f l a s k  + b rom ine  = 3 2 . 5 2 1 8  g
" ” ” = 2 6 ^ 2 2 1 6  "
" = .é i2 Q Q 2 ”
Volume o f  s o l u t i o n  = 1 0 1 . 6  c c .
p - D i p h e n y l y l m e t h y l  k e t o n e  1 mol 1 9 6 .1  3 . 5  g
Brom ine  1 mol 160 46  c c  o f  s o l u t i o n .
The k e t o n e  was d i s s o l v e d  i n  40 c c  o f  g l a c i a l  a c e t i c
0
a c i d  and h e a t e d  t o  a b o u t  6 0 .  The b r o m in e  s o l u t i o n  was t h e n  run  
i n  s l o w l y  w i t h  s t i r r i n g .  Most  o f  t h e  c o l o u r  d i s a p p e a r e d  a t  
o n c e  b u t  a f t e r  h e a t i n g  f o r  a b o u t  5 m in s  t h e  p a l e  r e d  c o l o u r  
c h a n g e d  to  p a l e  y e l l o w .
The s o l u t i o n  v/as p o u r e d  i n t o  w a t e r ,  s c r a t c h e d  and  
c o o l e d .  The w h i t e  s o l i d  was f i l t e r e d  o f f ,  t h o r o u g h l y  w ashed  
and d r i e d  i n  va cu o  o v e r  s u l p h u r i c  a c i d .  D u r in g  t h e  w e e k - e n d  
t h e  s o l i d  t u r n e d  p a l e  p i n k .
Y i e l d  4 . 7 5  g ( c a l c u l a t e d  f o r  m o n o b r o m in a t io n  4 . 9 1  g)  
m . p . 113-121^  w i t h  s l i g h t  f r o t h .
T o t a l  b r o m in e ,
.1 .  . 3 0 1 4  g o f  s u b s t a n c e  g a v e  . 2 0 3 6  g o f  s i l v e r  b r o m id e .
2 . 2 9 5 4  g  " " " , 1 9 8 7  g "
1. Bromine 2 8 . 7  ^
2. V 28.6 %
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L a b i l e  b r o m i n e ,  d e t e r m i n e d  wibth p i p e r i d i n e ,
1. . 2 5 2 9  6 o f  s u b s t a n c e  g a v e  . 1 0 9 7  6  o f  s i l v e r  b r o m id e .
2 .  . 2 5 8 0  g  " " " . 1 7 3 8  g  "
1. Brom ine  2 8 , 6  ^
2 . '' 2 8 . 7  #
C H OBr r e q u i r e s  2 9 . 0  ^
14 11
The p r e v i o u s  e x p e r i m e n t  was r e p e a t e d  u s i n g  s u f f i c i e n t  
s o l u t i o n  f o r  t h e o r e t i c a l  95  % b r o m i n a t i o n ,  i . e .  4 3 , 7  c c .
Y i e l d  4 . 7  g .
m . p . 1 1 0 - 1 2 1 ,  commenced t o  s o f t e n  a t  I0 6 .
T o t a l  b r o m i n e .
1. . 2 8 9 9  g o f  s u b s t a n c e  g a v e  . 1 8 6 9  g o f  s i l v e r  b r o m id e .
2 .  . 3 4 0 7  g ” " ” . 2 2 0 6  g ” ” "
1. Brom in e  2 7 . 4  ^
2 .  " 2 7 . 5 5  ^
L a b i l e  b r o m i n e ,  d e t e r m i n e d  w i t h  p i p e r i d i n e .
1, . 2 5 9 5  g o f  s u b s t a n c e  g a v e  . 1 68 O g o f  s i l v e r  b r o m id e .
2 . .25'^5 g  " " " . 1 6 6 2  g "
1 , B rom ine  2 7 . 5  ^
2 .  " 2 7 . 5  #
T h e s e  r e s u l t s  show t h a t  9 4 . 8  % b r o m i n a t i o n  t o o k  
p l a c e  i n  t h e  s i d e  c h a i n .
kit-
A t te m p te d  d i r e c t ,  b r o m i n a t i o n  o f  d i p h e n y l .
R e f s .  S c h u l t z  ( A n n a l e n . 1 8 7 4 ,1 7 4 ,2 0 7 )
S c h m i d l i n  ( B e r . 1 9 1 2 , 4 5 , 3 1 7 8 )
6 \CK>
M.W. U s e d .
D i p h e n y l  1. mol 154 50 g .
B rom ine  .5  mol 80 8 . 6  e c .
The d i p h e n y l  was d i s s o l v e d  i n  100 c c  o f  c a r b o n  
d i s u l p h i d e  i n  a 1000 c c  f l a s k  w h ic h  was c o o l e d  i n  w a t e r .  The 
b r o m in e  was ad d e d  i n  s m a l l  q u a n t i t i e s  v / i t h  s h a k i n g .  The f l a s k  
was f i t t e d  w i t h  a c a l c i u m  c h l o r i d e  d r y i n g  t u b e  an d  l e f t  o v e r ­
n i g h t .  The c a r b o n  d i s u l n h i d e  was b o i l e d  o f  by h e a t i n g  t h e  
f l a s k  w i t h  h o t  v / a t e r .  The r e s i d u e  was c r y s t a l l i s e d  from a l c o h o l .  
V.li ite  l e a f l e t s  s e p a r a t e d .
o o
m . p . 5 9 - c O .
The p r o d u c t  v/as d i s s o l v e d  i n  e t h e r ,  w ash ed  w i t h
w a t e r  t o  rem ove a n y  b r o m in e  o r  h y d r o b r o m ic  a c i d  and t h e
e t h e r e a l  s o l u t i o n  d r i e d  o v e r  c a l c i u m  c h l o r i d e . The e t h e r  v/as
d i s t i l l e d  o f f  and t h e  r e s i d u e  d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e ,
e 0
F i r s t  f r a c t i o n  d i s t i l l e d  o v e r  a t  1 6 5 - 1 6 5 / 3 7 - 4 2  mm.
The f r a c t i o n  was c r y s t a l l i s e d  from a l c o h o l .  S m a l l  
l e a f l e t s  c h a r a c t e r i s t i c  o f  d i p h e n y l  s e p a r a t e d .
Û Q  ft
m . p , 6 9 - 7 0  ( m . p , 71 g i v e n  i n  l i t e r a t u r e . )
o o
S e c o n d  f r a c t i o n  d i s t i l l e d  o v e r  a t  1 9 0 - 2 0 0 / 5 2 - 5 7  mm.
Y i e l d  9 g .
On c r y s t a l l i s a t i o n  from a l c o h o l  l a r g e  t r a n s p a r e n t  p l a t e s  fo rm e d ,  
m . p . 8 6 - 87% m ixed  w i t h  p r o d u c t  o f  gomberg’s m eth od  86%89%
4T
P r e p a r a t i o n  o f  ^ - N i t r o d i p h e n y l .
R e f s .  S c h u l t z  ( A n n a l e n . 1 8 7 4 , 1 7 4 , 2 1 0 )
Hubner and L ud^ens  ( B e r . 1 8 7 5 , 8 , 8 7 1 )
GO NO.
M.W. U s e d .
D i p h e n y l  1 mol 154 100 g .
N i t r i c  a c l d ( d = 1 . 5 )  2 |  m o i s  1 5 7 . 5  . 7 2 . 5  c c .
The d i p h e n y l  was d i s s o l v e d  i n  2 0 0  c c  o f  g l a c i a l  
a c e t i c  a c i d  by g e n t l y  warm ing .  The n i t r i c  a c i d  was add ed
O O
c a u t i o u s l y  t h e  t e m p e r a t u r e  b e i n g  k e p t  b e t w e e n  70  and 9 0 . The 
s o l u t i o n  was a l l o w e d  t o  c o o l  and  t h e n  t h e  c r y s t a l s  w h ich  
s e p a r a t e d  w ere  f i l t e r e d  o f f  on a s i n t e r e d  f u n n e l . They w ere  
w ashed  w i t h  a c e t i c  a c i d ,  d i l u t e  a c e t i c  a c i d  and  a l c o h o l  and
o
t h e n  d r i e d  a t  100 .  On r e c r y s t a l l i s a t i o n  from a l c o h o l  l a r g e  
p a l e  y e l l o w  n e e d l e s  w e re  o b t a i n e d  w h ich  w ere  d r i e d  a t  lOOu
I ®m . p . 1 1 4 .
Y i e l d  60 g .
P r e p a r a t i o n  o f  4 - A r a i n o d l p h e n y l .
R e f s .  S c h u l t z  ( A n n a l e n 1 8 7 4 , 1 7 4 , 2 1 2 . B e r . 1 8 7 4 , 7 , 5 3 )
O s t e n  ( B e r . 1 8 7 4 , 7 , 1 7 1 )
Hühner (A n n a l e n i 8 8 1 , 2 0 9 , 3 4 2 )
F i c h t e r  and S u l z b e r g e r  ( B e r . 1 9 0 4 , 3 7 , 3 8 1 )
S c h l e n c k  ( A n n a l e n 1 9 0 9 , 3 6 8 , 3 0 3 )
4 - N l t r o d i p h e n y l  40  g .
I r o n  f i l i n g s .  80 g .
The i r o n  f i l i n g s  w ere  p l a c e d  i n  a s t r o n g  b e a k e r  and  
s u f f i c i e n t  w a t e r  a d d ed  so  t h a t  an  an  e a s i l y  s t i r r a b l e  p a s t e  
was o b t a i n e d  when t h e  v /ho le  v/as made t h o r o u g h l y  h o t  on t h e  
w a t e r - b a t h .  A few  d r o p s  o f  g l a c i a l  a c e t i c  a c i d  w ere  a d d ed  and  
t h e n  t h e  n i t r o - c o m p o u n d .  The m i x t u r e  was s t i r r e d  v i g o r o u s l y  
and a l i t t l e  h o t  w a t e r  was a d d ed  when n e c c e s s a r y  t o  k e e p  t h e  
m i x t u r e  p a s t y .  A s m a l l  p o r t i o n  was e v a p o r a t e d  t o  d r y n e s s  and  
t e s t e d  v^ith h y d r o c h l o r i c  a c i d .  A f t e r  a b o u t  |  h r  t h e  r e d u c t i o n  
v/as fo u n d  t o  be  c o m p l e t e .
The b a s e  was e x t r a c t e d  w i t h  a l a r g e  q u a n t i t y  o f  h o t  
a l c o h o l  and t h e  i r o n  f i l t e r e d  o f f  on a h o t  B u ch n e r .  
H y d r o c h l o r i c  a c i d  was a d d e d  t o  p r e c i p i t a t e  t h e  h y d r o c h l o r i d e . . 
The h y d r o c h l o r i d e  was f i l t e r e d  o f f  and  r e c r y s t a l l i s e d  from  
w a t e r  when s m a l l  l e a f l e t s  w ere  o b t a i n e d .
Y i e l d  28  g .
4^
ivT
A t t e m p t e d  P r e p a r a t i o n  o f  4 - B r o m o d i p h e n y l  from  
4 -A m 4 n o d ip h e n y l  h y d r o c h l o r i d e .
M.W. U s e d .
4 -A m in o d ip h e m y l  h y d r o c h l o r i d e  1 mol 2 0 5 * 5  22  g .
Sodium n i t r i t e  1 mol 69 7 * 5  5*
H y d r o c h l o r i c  a c i d  1 . 5  m o i s  5 4 . 7 5  15*7 c c .
Brom ine  1 . 5  m o i s  240  9 c c .
The h y d r o c h l o r i d e  was made i n t o  a p a s t e  w i t h  w a t e r  
and s t i r r e d  i n t o  a b e a k e r  o f  c r u s h e d  i c e ,  t h e  h y d r o c h l o r i c  a c i d  
was a d d e d  and t h e n  t h e  sod ium  n i t r i t e  i n  a l i t t l e  v /a t e r  was  
a d d ed  g r a d u a l l y .  Y/hen a c l e a r  s o l u t i o n  was o b t a i n e d  t h e  b r o m in e ,  
i n  s u f f i c i e n t  h y d r o b r o m ic  a c i d  t o  form a c l e a r  s o l u t i o n ,  was  
p o u red  i n .  The p e r b r o m id e  was o b t a i n e d  a s  a b r i g h t  o r a n g e  
p r e c i p i t a t e  w h ic h  was f i l t e r e d  o f f  an d  p r e s s e d  w e l l  on t h e  
f i l t e r .  The p e r b r o m id e  was d eco m p o se d  by a d d i n g  i t  s l o w l y  t o  
b o i l i n g  a l c o h o l .
On c o o l i n g  a l m o s t  c o l o u r l e s s  c r y s t a l s  s e p a r a t e d .  The 
m o t h e r - l i q u o r  was p r e c i p i t a t e d  from w a t e r .  An o i l  s e p a r a t e d  
w h ic h  s o l i d i f i e d  on  c o o l i n g .  The s o l i d  was f i l t e r e d  o f f  and  
b o t h  p o r t i o n s  w ere  c r y s t a l l i s e d  from a l c o h o l  when f i n e  p l a t e s
o o
w ere  o b t a i n e d ,  m . p . 6 3 - 7 0 .
The p r o d u c t  was s t e a m - d i s t i l l e d . .  The s o l i d  d i s t i l l a t e
Ù
a f t e r  d r y i n g  had m . p . 6 0 - 6 5 *  I t  was c r y s t a l l i s e d  s i x  t i m e s  
from a l c o h o l .
0 o
m . p . 7 5 - 7 6 .
M ixed w i t h  4 - b r o m o d i p h e n y l  p r e p a r e d  by
7  ^ ^G-ombergs m ethod m . p . 7 8 - 8 0 ,
T h e s e  m e l t i n g  p o i n t s  seem t o  i n d i c a t e  t h a t  t h e  
4 - b r o m o d i p h e n y l  was m ix ed  w i t h  o t h e r  b r o m i n a t i o n  p r o d u c t s .
P r e p a r a t i o n  o f  4 - B r o m o d i p h e n y l .
R e f s .  Gomberg and  Bachmann ( J . A . C . S . 1 9 2 4 , 4 6 , 2 3 3 9 )
O r g a n ic  S y n t h e s e s .  3 ,  4 2 .
p - B r o r n o a n i l i n e  43 g .
H y d r o c h l o r i c  a c i d  50 c.c.
Sodium n i t r i t e  18 g .
B e n z e n e  3 0 0  c c .
The p - b r o m o a n i l i n e  was m e l t e d  w i t h  20 c c  o f  w a t e r ,
t h e  h y d r o c h l o r i c  a c i d  a d d e d  and t h e  s o l u t i o n  c o o l e d  i n  a
0
f r e e z i n g  m i x t u r e  t o  a b o u t  5 .  The so d ium  n i t r i t e  was t h e n  
a d d e d  s l o w l y .  The s o l u t i o n  was f i l t e r e d  t o  rem ove a n y  u n c h a n g e d  
m a t e r i a l  and t r a n s f e r r e d  t o  a w id e  m o u th ed  b o t t l e , t h e  
b e n z e n e  a d d ed  a nd  t h e  m i x t u r e  s t i r r e d  m e c h a n i c a l l y .
58  Cc o f  5N c a u s t i c  so d a  w e r e  a d d e d  d rop  b y d ro p  from  
a f u n n e l .  When t h e  a d d i t i o n  was c o m p l e t e  t h e  s o l u t i o n  was  
a l l o w e d  t o  warm up t o  room ]bem perature  a n d  t h e n  s t e a m -  
d i s t i l l e d ,  t h e  d i s t i l l i n g  f l a s k  b e i n g  h e a t e d  i n  a n  o i l - b a t h  
a t  1 3 0 —2 0 0 .
The d i s t i l l a t e  was f i l t e r e d  a n d  t h e  s o l i d  d i s s o l v e d  
i n  200  c c  o f  h o t  a l c o h o l .  J5he s o l u t i o n  was d e c o l o r i s e d  by  
a-"ding 5 g o f  z i n c  d u s t  and  5 c c  o f  h y d r o c h l o r i c  a c i d .  L a r g e  
c o l o u r l e s s  p l a t e s  s e p a r a t e d .
Ô o
m . p . 8 9 - 9 0 .
Y i e l d  15 g .
P r e p a r a t i o n  o f  4 - B r o m o - 4 - a c e t y l d i p h e n y l , 
by a F r i e d e l - C r a f t s  r e a c t i o n .
M.W. U s e d .
4 - B r o m o d ip h e n y l  1 mol 233  13 S*
A c e t y l  c h l o r i d e  1 . 5  mo1 s 1 1 8 . 2  7 s *
Alum in ium  c h l o r i d e  1 . 2  m o i s  160 9 6 *
The a lu m in iu m  c h l o r i d e  was pow d ered  and  a.dded i n  s m a l l
q u a n t i t i e s  t ù  t h e  4 - b r o m o d i p h e n y l  d i s s o l v e d  i n  15 cc  o f  c a r b o n
d i s u l p h i d e  and  t h e  a c e t y l  c h l o r i d e  i n  a b o l t - h e a d  f l a s k  f i t t e d
w i t h  a r e f l u x  c o n d e n s e r .  A b r i g h t  g r e e n  s o l u t i o n  was fo rm e d .
The r e a c t i o n  was c o m p l e t e d  by h e a t i n g  t h e  f l a s k  i n  h o t  w a t e r
f o r  I  h r .
The d a rk  g r e e n  s y r u p  was d e c o m p o se d  w i t h  w a t e r  and  
h y d r o c h l o r i c  a c i d .  The r e a c t i o n  was a l l o w e d  t o  become s u f f i c i e n t l y  
v i g o r o u s  t o  b o i l  o f f  t h e  s o l v e n t .  The f l a s k  was c o o l e d  and t h e  
s o l i d  f i l t e r e d  o f f .  The c r u d e  p r o d u c t  was d r i e d  i n  t h e  a i r .
Y i e l d  1 4 . 5  6 *
A f t e r  c r y s t a l l i s a t i o n  from a l c o h o l  o r  p e t r o l e u m
O 0
e t h e r  ( b . p . 8 0 - 1 0 0 ) l o n g  t h i n  p l a t e s  w ere  o b t a i n e d ,
0 o
m . o . 1 3 0 - 1 3 1 .
Y i e l d  98 %.
M ixed w i t h  c o - b r o m o a c e t y l d i p h e n y l  m . p . 9 8 - 1 0 4 ,  
o
s o f t e n i n g  a t  9 5 .
5TS
A n a l y s i s .  P i r i a  and S c h i f f k  M ethod.
A bout  . 3  6 o f  t h e  s u b s t a n c e  w ere  w e i g h e d  o u t  and  
c a r e f u l l y  s t i r r e d  w i t h  a m i x t u r e  o f  sod ium  c a r b o n a t e  (1 p a r t )  
and p u r e  pow dered  q u i c k - l i m e  (5  p a r t s ) .  The m i x t u r e  was  
p l a c e d  i n  a n i c k e l  c r u c i b l e  w h ic h  was i n v e r t e d  i n  a l a r g e r  
o n e  and t h e  s p a c e  b e tv /een  t h e  two f i l l e d  w i t h  q u i c k - l i m e  and  
sodium  c a r b o n a t e .
The c r u c i b l e s  w ere  t h e n  p l a c e d  on a p i p e - c l a y  t r i a n g l e  
and g r a d u a l l y  h e a t e d  w i t h  a s m a l l  f l a m e  w h ic h  was k e p t  m oving  
so  t h a t  t h e  w h o le  o f  t h e  s u r r o u n d i n g  m i x t u r e  was h o t  b e f o r e  
t h e  c o n t e n t s  o f  t h e  s m a l l e r  c r u c i b l e  became h e a t e d .  The 
w h o le  was t h e n  s t r o n g l y  h e a t e d  f o r  h r .
Y/hen t h e  c o n t e n t s  o f  t h e  c r u c i b l e s  w ere  c o o l  t h e y  
w ere  c a r e f u l l y  d i s s o l v e d  i n  e x c e s s  o f  d i l u t e  n i t r i c  a c i d  w hich  
was k e p t  c o o l e d .  S i l v e r  n i t r a t e  was t h e n  a d d ed  u n t i l  p r e c i p i t a t i o n  
v/as c o m p l e t e  and t h e  s o l u t i o n  b o i l e d  t o  c o a g u l a t e  t h e  
p r e c i p i t a t e .  The p r e c i p i t a t e  was f i l t e r e d  o f f ,  w a s h e d ,  d r i e d  
and w e i g h e d  i n  t h e  u s u a l  manner .
. 3 1 1 4  g o f  t h e  s u b s t a n c e  g a v e  . 2 1 0 0  g o f  s i l v e r  b r o m id e .
Brom ine  2 8 . 7  %
Cj^H^OBr r e q u i r e s  2 9 . 0
SI
P r e p a r a t i o n  o f  p - D i p h e n y 1 y 1 i s o o r o p y 1 K e t o n e .  
R e f s .  V ^ i l l g e r o d t  and  S c h o l t z  ( J .p r .C h e m .  1 9 1 0 ,  ( 2 )  8 1 , 4 0 0 )
GOCO. CH
M.W. U sed .
D i p h e n y l  2 m o is  30 8  52 g .
I s o b u t y r y l  c h l o r i d e  1 mol 107 18 g .
A lum inium  c h l o r i d e  1 . 2  m o i s  160 27 g .
The pow d ered  a lu m in iu m  c h l o r i d e  was a d d ed  i n  t h r e e  
p a r t s  t o  t h e  d i p h e n y l  ' d i s s o l v e d  i n  20 c c  o f  c a r b o n  d i  s u l p h i d e  
and t h e  a c i d  c h l o r i d e  i n  a b o l t - h e a d  f l a s k  f i t t e d  w i t h  a r e f l i x x  
c o n d e n s e r .  When t h e  r a p i d  e v o l u t i o n  o f  h y d r o c h l o r i c  a c i d  
s l a c k e n e d  t h e  r e a c t i o n  was c o m p l e t e d  by h e a t i n g  t h e  f l a s k  i n  
h o t  w a t e r  f o r  1|  h r s .
The p r o d u c t  v/as d eco m p o se d  w i t h  c o l d  w a t e r  and a 
l i t t l e  h y d r o c h l o r i c  a c i d .  The d e c o m p o s i t i o n  was a l l o w e d  t o  
become s u f f i c i e n t l y  v i g o r o u s  t o  b o i l  o f f  t h e  s o l v e n t .  The 
s o l i d  was f i l t e r e d  o f f  a nd  w ashed  w i t h  w a t e r .  I t  was somewhat  
d r i e d  i n  t h e  a i r .
The s o l i d  was d i s s o l v e d  i n  e t h e r  and t h e  e t h e r e a l  
s o l u t i o n  washed  w i t h  h y d r o c h l o r i c  a c i d  an d  t h e n  w a t e r  and  d r i e d  
o v e r  c a l c i u m  c h l o r i d e .  The e t h e r  was d i s t i l l e d  o f f  and  t h e  
r e s i d u e  d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e .  The k e t o n e  d i s t i l l e d
O O
o v e r  from 200  t o  230  a t  15 mm p r e s s u r e .
The p r o d u c t  was c r y s t a l l i s e d  s e v e r a l  t i m e s  from  
o o
p e t r o l e u m  e t h e r  ( b . p . 4 0 - 6 0 )  when l o n g  f i n e  n e e d l e s , c o l o u r l e s s ,
0 o
w ere  o b t a i n e d ,  m . p . 6 1 - 6 2 .
Y i e l d  21 g .  56  
r e q u i r e s  H 7 . 2  %,C 8 5 . 7  7 , f o u n d  H 7 . 2  %,C 8 5 . 2  %,
P r e p a r a t i o n  o f  p - D i p h e n y l y l i ^ p r o p y l  k e t o n e  
p - n i t r o p h e n y l h y d r a z o n e .
CKP-C
N . N H , C  H N O ,
O IV
M. Vf. U s e d .
p - D i p h e n y l y l i _ ^ o p r o p y l  k e t o n e  2 2 #  2 . 2  g .
p - N i t r o p h e n y l  h y d r a z i n e  Î 53 t . 7  g .
The p - n i t r o p h e n y l  h y d r a z i n e  was d i s s o l v e d  i n
s u f f i c i e n t  g l a c i a l  a c e t i c  a c i d  t o  p r e v e n t  c r y s t a l l i s a t i o n .
The k e t o n e  was a d d ed  and  t h e  s o l u t i o n  h e a t e d  f o r  J h r  on t h e
w a t e r - b a t h .
On c o o l i n g  t h e  w h o le  became a m ass  o f  c r y s t a l s  
w h ic h  w ere  f i l t e r e d  o f f  an d  c r y s t a l l i s e d  from b u t y l  a l c o h o l .  
F i n e  g o l d e n  n e e d l e s  s e p a r a t e d ,  
m. p •143 — 144,
A n a l y s i s .
. 2 2 6 8  s  o f  s u b s t a n c e  g a v e  2 3 . 6  c c  o f  m o i s t  
n i t r o g e n  a t  )9 / '^62 mm.
5:
C H O N  r e q u i r e s  N 1 1 . 7  ^ 
22 21 2 3
fo u n d  N 1 2 . 0  ^
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B r o m in a t io n  o f  o ^ - D l p h e n y ly l l s o p r o p y l  K e to n e .
cw.
M.W. U s e d .
p - D i p h e n y l y l i ^ p p r o p y l  k e t o n e  2 2 4 . 1  5 , 6  g .
Brom ine  160 1 . 3  c c .
The k e t o n e  was d i s s o l v e d  i n  50  c c  o f  g l a c i a l  a c e t i c  
0
a c i d  and warmed t o  4 0 .  A few  d r o p s  o f  b r o m in e  v/ere a d d ed  from  
t h e  b u r e t t e  and  on f u r t h e r  h e a t i n g  t h e  c o l o u r  d i s a p p e a r e d  a t
O O
6 0 - 6 1 ,  The r e s t  o f  t h e  b r o m in e  v/as a d d ed  g r a d u a l l y  and  t h e  
s o l u t i o n  s t i r r e d ,  t h e  h e a t i n g  b e i n g  c o n t i n u e d  f o r  a few  
m i n u t e s  a f t e r  t h e  d i s a p p e a r a n c e  o f  t h e  c o l o u r .
The s o l u t i o n  was p o u r e d  i n t o  e x c e s s  o f  c o l d  w a t e r ,  
t h e  s o l i d  p r e c i p i t a t e d  f i l t e r e d  o f f ,  t h o r o u g h l y  washed w i t h  
w a t e r  and d r i e d  f o r  s e v e r a l  d a y s  i n  v a c u o  o v e r  s u l p h u r i c  a c i d ,  
A w h i t e  pow der  was o b t a i n e d .
1. Y i e l d  7 . 0  g .  ( c a l c u l a t e d  7 . 5 7  g)
0 0 
m . p . 9 2 - 1 0 0 .
2 .  Y i e l d  7 . 3  g .
d o
m . p . 9 1 - 1 0 0 .
T o t a l  b r o m i n e ,
1. , 2 3 3 6  g o f  s u b s t a n c e  g a v e  . 1 4 4 9  g o f  s i l v e r  b r o m id e ,
2 .  2 1 4 7  g  " " ” . 1 3 3 9  g ” ” ”
1. Brom ine  2 6 , 4  ^
2 . " 2 6 . 5  ^
L a b i l e  b r o m i n e ,
1. . 2 0 5 7  6 o f  s u b s t a n c e  g a v e  a. 1288 g o f  s i l v e r  b r o m id e ,
2 . . 2 1 7 2  g " " ” . 1339 g "
1. Brom ine  2 6 , 6  %
2 . " 2 6 . 6  ^
C H OBr r e q u i r e s  2 6 . 4  % 
16 15
5?
P r e p a r a t i o n  o f  a - B r o m o i s o b u t y r y l d i p h e n y l . ,  
by a F r i e d e l - C r a f t s  r e a c t i o n .
■4/v(
M.W. U s e d ,
D i p h e n y l  2 m o i s  3 0 8  31 g .
a - B r p m o : ^ q b u t y r y l
b r o m id e  1 mol 230  23 g .
A lum in ium  c h l o r i d e  1 , 2  m o is  160 16 g .
The p o w d e re d  a lu m in iu m  c h l o r i d e  was a d d ed  i n  two
p a r t s  t o  t h e  d i p h e n y l  and t h e  a c i d  b ro m id e  i n  30 c c  o f  c a r b o n
d i s u l p h i d e  i n  a b o l t - h e a d  f l a s k  f i t t e d  w i t h  a r e f l u x
c o n d e n s e r .  The r e a c t i o n  was c o m p l e t e d  by h e a t i n g  t h e  f l a s k  i n
h o t  and t h e n  b o i l i n g  w a t e r  f o r  2 - 3  h r s .
The p r o d u c t  was d e c o m p o se d  v / i th  w a t e r  and h y d r o c h l o r i c
a c i d ,  t h e  d e c o m p o s i t i o n  b e i n g  a l l o v / e d  t o  become s u f f i c i e n t l y
v i g o r o u s  to  b o i l  o f f  t h e  s o l v e n t .  The o i l  form ed was s o l i d i f i e d
by s h a k i n g  w i t h  c r u s h e d  i c e .  The b u t t e r y  s o l i d  was d i s s o l v e d
i n  t o l u e n e .  On c o o l i n g  a l i t t l e  d i p h e n y l  c r y s t a l l i s e d  o u t  ,
t h e  t o l u e n e  was t h e r e f o r e  d i s t i l l e d  o f f .
The e x p e r i m e n t  was r e p e a t e d  u s i n g  t h e  same q u a n t i t i e s
o f  m a t e r i a l  b u t  t h e  s o l i d  was d i s s o l v e d  i n  e t h e r ,  w i t h  t h e
y i e l d  from t h e  f i r s t  e x p e r i m e n t ,  i n s t e a d  o f  t o l u e n e .  The
e t h e r e a l  s o l u t i o n  was washed w i t h  d i l u t e  h y d r o c h l o r i c  a c i d  and
t h e n  w a t e r  and  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The e t h e r  was
d i s t i l l e d  o f f  and  t h e  r e s i d u e  d i s t i l l e d  u n d e r  nr-duced p r e s s u r e ,
o o
The k e t o n e  d i s t i l l e d  o v e r  b e t w e e n 2 1 0 - 2 6 0  /  22 mm.
Crude y i e l d  26  g .
51
The e x p e r i m e n t  was r e p e a t e d  u s i n g  t h e  same q u a n t i t i e s  
b u t  t h e  m i x t u r e  was o n l y  h e a t e d  f o r  2 h r s  w i t h  h o t  w a t e r  and  
f o r  I' h r  w i t h  b o i l i n g  w a t e r .  The p r o d u c t  was d e c o m p osed  i n  t h e  
u s u a l  way.  A w h i t e  s o l i d  was o b t a i n e d  w h ic h  was d i s s o l v e d  i n  
t h e  l e a s t  p o s s i b l e  q u a n t i t y  o f  b o l i n g  t o l u e n e .  A v /h i t e  
• c r y s t a l l i n e  s o l i d  s e p a r a t e d  v /hich was r e c r y s t a l l i s e d  from  
a b s o l u t e  a l c o h o l . P i n e  c o l o u r l e s s  p l a t e s  w ere  fo r m e d .
m . p . 9 9 - 100''. Y i e l d  12 g .  41
A n a l y s i s .
L a b i l e  b r o m in e .
1. . 2 1 8 4  g o f  s u b s t a n c e  g a v e  . 1 3 5 3  g  o f  s i l v e r  b r o m id e .
2 ,  . 2 7 8 8  g  " " ,1 7 4 1  g  "
1 . Brom ine  2 6 . 4  %
2 . " 2 6 . 6  ^
C H OBr r e q u i r e s  2 6 . 4  
16 15
7
P r e p a r a t i o n ,  o f  p - D i p h e n y l y l . ^ ^ o u t y l  K e t o n e ,
R e f .  W i l l g e r o d t  and S c h o l t z  ( J . p r . C h e m . 1 9 1 0 , ( 2 )  8 l , 4 o l )
V—/  2
M.W. Used
D i p h e n y l 2 m o i s 308 62 g .
I s o v a l e r y l c h l o r i d e 1 mol 1 2 0 . 5 24  g .
A lum inium c h l o r i d e 1 .2 m o is 160 32 g .
The pow dered  a lu m in iu m  c h l o r i d e  was a d d ed  i n  t h r e e
p a r t s  t o  t h e  a c i d  c h l o r i d e  and t h e  d i p h e n y l  d i s s o l v e d  i n
40 c c  o f  c a r b o n  d i s u l p h i d e  i n  a b o l t - h e a d  f l a s k  f i t t e d  w i t h  a
r e f l u x  c o n d e n s e r .  H y d r o c h l o r i c  a c i d  was r a p i d l y  e v o l v e d  a t
f i r s t  and a t h i c k  dark r e d  sy r u p  was o b t a i n e d .  The r e a c t i o n
was c o m p l e t e d  by h e a t i n g  t h e  f l a s k  i n  h o t  w a t e r  f o r  2 h r s .
The p r o d u c t  was decom p osed  w i t h  w a t e r  and h y d r o c h l o r i c
a c i d  t h e  d e c o m p o s i t i o n  b e i n g  a l l o w e d  to  become s u f f i c i e n t l y
v i g o r o u s  t o  b o i l  o f f  t h e  s o l v e n t . T h e  s o l i d  was f i l t e r e d  o f f
w ashed  w i t h  w a t e r .  I t  had  a n  e x t r e m e l y  u n p l e a s a n t  o d o u r .  The
s o l i d  was d i s s o l v e d  i n  e t h e r  and t h e  e t h e r e a l  s o l u t i o n
v/asneci w i t h  d i l u t e  h y d r o c h l o r i c  a c i d  and  t h e n  w a t e r  and d r i e d
o v e r  c a l c i u m  c h l o r i d e .  The e t h e r  was d i s t i l l e d  o f f  and  t h e
r e s i d u e  d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e .  The k e t o n e  d i s t i l l e d  
0
o v e r  a b o u t  230  a t  22 mm. The c r u d e  y i e l d  was c r y s t a l l i s e !  from
O o
p e t r o l e u m  e t h e r  ( b . p . 4 0 - 6 0 )  when l a r g e  c o l o u r l e s s  l a m i n a e  were
o o
Obt a i n e d , m . p . 7 7 - 7 8 .
Y i e l d  20 g  44
A n a l y s i s .
^H  ^^ 0 r e q u i r e s  H 7 . .6. t y  C 85 *7 fo u n d  H 7 * 5  0 8 5 . 3
ç?
P r e p a r a t i o n  o f  p - D i p h e n y l y l i s o b u t y l  k e t o n e  
p h e n y l h y d r a z o n e .
M.W. U s e d .
p - D i p h e n y l y l 1 s o b u t y l  k e t o n e  1 mol 2 3 8  4 g .
P h e n y l h y d r a z l n e  1 mol 108 2 g .
The k e t o n e  was d i s s o l v e d  i n  t h e  l e a s t  p o s s i b l e  
q u a n t i t y  o f  c o l d  g l a c i a l  a c e t i c  a c i d .  The p h e n y l h y d r a z i n e  was 
a d d e d  an d  t h e  s o l u t i o n  h e a t e d  on t h e  w a t e r - b a t h  a t  100 f o r  
}  h r .  On c o o l i n g  f i n e  g o l d e n  n e e d l e s  s e p a r a t e d .  They w ere  
f i l t e r e d  o f f  , w ash ed  w i t h  a l c o h o l  and  t h e n  c r y s t a l l i s e d  
t w i c e  from  a l c o h o l .  F i n e  y e l l o w  n e e d l e s  w ere  form ed  w h ic h  
w ere  d r i e d  f o r  a s h o r t  t i m e  on  t h e  w a t e r - b a t h .
O -O
m . p . 1 1 7 - 1 0 8 .
On a t t e m p t i n g  t o  d r y  t h e  s u b s t a n c e  t h o r o u g h l y  f o r  
a n a l y s i s  i t  d e c o m p o se d  somewhat b e c o m in g  brown an d  s l i g h t l y  
s t i c k y .
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B ro m in a t io n  o f  o - D i p h e n y l y l i s o b u t y l  k e t o n e .
g ) - Q v  co .cn /8a. <“
M.W. U s e d .
p - T ) i p h e n y l y l j ^ b u t y l  k e t o n e .  1 mol 2 3 8 . 1  5*9 S*
B ro m in e .  1 mol 160 1 . 3  c c .
The k e t o n e  was d i s s o l v e d  i n  40  c c  o f  g l a c i a l  a c e t i c  
0
a c i d  and warmed t o  4 0 .  A few  d r o p s  o f  b rom ine  w ere  a d d ed  from  
a b u r e t t e  and  t h e  s o l u t i o n  warmed and s t i r r e d .  The c o l o u r
o c
d i s a o n e a r e d  a t  6 0 - 6 2 .  The r e s t  o f  t h e  b ro m in e  was ad d ed  
s l o w l y  and t h e  s o l u t i o n  h e a t e d  f o r  a few  m i n u t e s  a f t e r  t h e  
c o l o u r  o f  t h e  brom ine  was g o n e .  The s o l u t i o n  was t h e n  p o u r e d  
i n t o  e x c e s s  o f  c o l d  w a t e r .  The s o l i d  p r e c i p i t a t e d  was f i l t e r e d  
o f f ,  w ashed  w i t h  v /a t e r  an d  d r i e d  i n  v a c u o  o v e r  s u l p h u r i c  a c i d  
f o r  a f e w  d a y s .  A w h i t e  pow der  was o b t a i n e d .
1. Y i e l d  7 . 2  g .  2 .  7 * 5  6* ( c a l c u l a t e d  7 . 8  g . )
m . p . 1 2 6 . 5 - 1 3 l t  m . p . 1 2 6 - 1 3 0 .
A n a l y s i s .
T o t a l  b r o m in e .
. 4 2 3 4  g  o f  s u b s t a n c e  g a v e  .2 5 0 9  g o f  s i l v e r  brom ide .
Brom ine  25 * 2 %
L a b i l e  b r o m in e .
1. . 2 0 9 6  g o f  s u b s t a n c e  g a v e  . 1 2 3 8  g o f  s i l v e r  b r o m id e .
2 .  . 2 0 5 4  6 ” " " . 1271  g " ” "
1. Brom ine  25 * 1 %
2 .  = 2 5 . 2
C H OB/v r e q u i r e s  2 5 .  1 5 7^ *
17 17
4ti
P re p a r a t io n  o f  a -B r o m o iso v a le r y ld ip h e n y l  
by a F r i e d e l - C r a f t s  r e a c t i o n .
M.W. Uded
m o is 308 31
mol 2 4 4 25
m o is 160 1 6 6*
D i p h e n y l  2
c c - B r o m o i s o v a le r y l  b rom ide  1
Aluminium c h l o r i d e  1.
The p ow dered  a lu m in iu m  c h l o r i d e  was add ed  i n  t h r e e  
p a r t s  t o  t h e  a c i d  c h l o r i d e  and t h e  d i p h e n y l  i n  25 cc  o f  
c a r b o n  d i s u l p h i d e  i n  a b o l t - h e a d  f l a s k  f i t t e d  w i t h  a r e f l u x  
c o n d e n s e r .  Hydrbromic a c i d  was r a p i d l y  e v o l v e d  and a red  
s o l u t i o n  fo rm e d .  The r e a c t i o n  was c o m p l e t e d  by h e a t i n g  t h e  
f l a s k  i n  h o t  w a t e r  f o r  1 1 h r s  and  t h e n  w i t h  b o i l i n g  v /a ter  f o r  
1i  h r s .  The r e d  t a r r y  p r o d u c t  was d eco m p o sed  w i t h  c o l d  w a t e r  
and h y d r o c h l o r i c  a c i d ,  t h e  r e a c t i o n  b e i n g  a l l o w e d  t o  become  
s u f f i c i e n t l y  v i g o r o u s  t o  b o i l  o f f  t h e  s o l v e n t ,  A d i r t y  w h i t e  
s o l i d  was o b t a i n e d  on c o o l i n g .
The s o l i d  was d i s s o l v e d  i n  t h e  l e a s t  p o s s i b l e  
q u a n t i t y  o f  b o i l i n g  t o l u e n e  from w h ic h  s m a l l  p l a t e s  were  
o b t a i n e d  on c o o l i n g .  On c r y s t a l l i s i n g  from p e t r o l e u m  e t h e r  
( b .p .8 c f - 1 0 ( f )  a g g r e g a t e s  o f  c o l o u r l e s s  n e e d l e s  w ere  form ed .
m . P .1 3 1 ^ 1 3 2 t  Y i e l d  17 g .  52
o o
m .p .  1 3 1 - 1 3 2  m ix ed  v / i th  t h e  b r o m i n a t i o n  p r o d u c t .
A n a l y s i s .
L a b i l e  b r o m in e .
, 1932 g o f  s u b s t a n c e  g a v e  .1 1 4 0  g o f  s i l v e r  b r o m id e .
Brom ine  25* 1 %
C H OBr r e q u i r e s  2 5 . 1 5  %- 
17 17
(I
P r e n a r a t i o n  o f  4 : 4 - D l n i t r o d i p h e n y l
R e f .  G u l l  and T u r n e r  ( J .  1 9 2 9 , 4 9 1 )
0-0
D i p h e n y l  20  g .
N i t r i c  a c i d  ( d = 1 . 4 5 )  4 40  c c .
o
The a c i d  was warmed t o  35 a nd  t h e n  t h e  d i p h e n y l  was  
added  s l o w l y .  The t e m p e r a t u r e  r o s e  t o  50  an d  was p r e v e n t e d  
from r i s i n g  f u r t h e r  by c o o l i n g  t h e  s o l u t i o n  w i t h  a c o l d  w a t e r  
b a t h .  On a l l o w i n g  t h e  s o l u t i o n  t o  c o o l  t o  room t e m p e r a t u r e  
v e r y  f i n e  y e l l o w  n e e d l e s  s e p a r a t e d  w h ic h  w ere  f i l t e r e d  o f f  on 
a s i n t e r e d  f u n n e l ,  w ashed  w i t h  g l a c i a l  a c e t i c  a c i d ,  d i l u t e  
a c e t i c  a c i d  and w a t e r .  They w e re  d r i e d  a t  l o o f
o ^
m . p . 2 3 7 - 2 3 8 .
Y i e l d  7 g .
12
/
P r e p a r a t i o n  o f  4 - N i t r o - 4 -  a m i n o d i p h e n y l .  
R e f .  M a r i e r  and T u r n e r  ( J . 1 9 3 1 , 1 3 5 9 )
4 : 4 ~ D i n l t r o d l p h e n y l  77  g*
Sodium s u l p h i d e  n o n a h y d r a t e  116 g .
F l o w e r s  o f  s u l p h u r  15 S*
W ater  30 0  c c .
The sod ium  s u l p h i d e  was m e l t e d  i n  a b e a k e r ,  t h e
stii lphur ad d ed  and t h e  h e a t i n g  c o n t i n u e d  u n t i l  i t  was a l l  
d i s s o l v e d .  The d i n i t r o d i p h e n y l  was made i n t o  a p a s t e  w i t h  
150 c c  o f  w a t e r  and w ash ed  i n t o  t h e  b e a k e r  v / i th  a f u r t h e r  
150 c c .  The b e a k e r  was h e a t e d  on t h e  w a t e r - b a t h  f o r  5 h r s  
w i t h  o c c a s i o n a l  s t i r r i n g .  A l i t t l e  v /a te r  was a d d ed  from t im e  
t o  t i m e  t o  r e p l a c e  t h a t  l o s t  by e v a p o r a t i o n .
A f t e r  c o o l i n g  t h e  b r i g h t  r e d  s o l i d  was f i l t e r e d  o f f  
and t h o r o u g h l y  w ashed w i t h  b o i l i n g  w a t e r .  The b a s e  was  
e x t r a c t e d  w i t h  s u c c e s s i v e  q u a n t i t i e s  o f  b o i l i n g  d i l u t e  
h y d r o c h l o r i c  a c i d .  The b a s e  v/as r e p r e c i p i t a t e d  w i t h  . 8 8 0  
ammonia.  The b a se ,  was f i l t e r e d  o f f  and  w ashed  w i t h  b o i l i n g  
w a t e r  t o  remove b e n z i d i n e  and  d r i e d  a t  100 .
m . p . 165-186^
Y i e l d  45 g*
V 3
P r e p a r a t i o n  o f  4 - N i t r o - K h y d r o x y d i p h e n y l
R e f .  B e l l  an d  Kenyon ( J . 1 9 2 6 , 3 0 4 4 )
4 - N i t r o - ^ f - a m i n o d i p h e n y l  6 g .
H y d r o c h l o r i c  a c i d  (11!) .502  c c .
Sodium n i t r i t e  2 . 5  8*
The b a s e  was d i s s o l v e d  i n  h y d r o c h l o r i c  a c i d  and  t h e  
s o l u t i o n  c o o l e d  i n  a f r e e z i n g  m i x t u r e  t o  10 . The sod ium  
n i t r i t e  v/as d i s s o l v e d  i n  a l i t t l e  v / a t e r  a nd  a d d e d .  The 
s o l u t i o n  was a l l o w e d  t o  s t a n d  f o r  an  h o u r  an d  t h e n  f i l t e r e d .
The d i a z o n i u m  s u l p h a t e  v/as p r e c i p i t a t e d  by t h e  a d d i t i o n  o f  
d i l u t e  s u l p h u r i c  a c i d  and  t h e n  d e c o m p o se d  by p a s s i n g  i n  s t e a m .  
The y e l l o w  n i t r o p h e n o l  fo rm ed  was f i l t e r e d  o f f  an d  e x t r a c t e d  
w i t h  b o i l i n g ,  d i l u t e  p o t a s s i u m  h y d r o x i d e .  I t  was r e p r e c i p i t a t e d  
w i t h  h y d r o c h l o r i c  a c i d  and  t h e  c r u d e  p r o d u c t  b o i l e d  w i t h  100 cc  
o f  a l c o h o l ,  (a n y  d i n i t r o p h e n o l  i s  l e f t  u n d i s s o l v e d . )
The s o l u t i o n  was f i l t e r e d  and  e v a p o r a t e d  t o  d r y n e s s .  
The r e s i d u e  was r e c r y s t a l l i s e d  from b e n z e n e  when y e l l o v /  
c r y s t a l s  w e re  fo r m e d .
m . p . 1 9 9 - 2 0 0 .
Y i e l d  33 g c r u d e .
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A t t e m p t e d  P r e p a r a t i o n  o f  4 - N i t r o - A ^ - m e t h o x y d i o h e n y l . 
y M.Vf. U s e d .
4 - N i t r o - ^ î - h y d r o x y d i p h e n y l  1 mol 215  10 g .
C a u s t i c  sod a  1 mol 40 3 B-
M e th y l  s u l p h a t e  1.1  m o is  138 5 c c .
The p h e n o l  was d i s s o l v e d  i n  a 10 s o l u t i o n  o f  
c a u s t i c  s o d a .  The m e t h y l  s u l p h a t e  was a d d e d  w i t h  s h a k i n g .  The 
m i x t u r e  was a l l o w e d  t o  s t a n d  f o r  a b o u t  h r  w i t h  o c c a s i o n a l  
s t i r r i n g .  The p r e c i p i t a t e  was t h e n  f i l t e r e d  o f f ,  w ashed  w i t h  
d i s t i l l e d  w a t e r  and d r i e d  on t h e  w a t e r - b a t h .  A dark  r e d  
s u b s t a n c e  was o b t a i n e d  w h ic h  had no d e f i n i t e  m e l t i n g  p o i n t .
2 .
/
4 - N i t r o - 4 - h y d r o x y d i p h e n y l  1 mol .10 g .
C a u s t i c  soda  Is m o i s  3 6*
M eth y l  s u l p h a t e  15 m o i s  50 c c .
The a l k a l i n e  s o l u t i o n  o f  t h e  n i t r o p h e n o l  was h e a t e d  
t o  40° an d  t h e  m e t h y l  s u l p h a t e  a d d e d  w i t h  s h a k i n g .  The f l a s k  was 
h e a t e d  w i t h  h o t  w a t e r  f o r  a b o u t  1^ h r s .  A y e l l o w  l i q M d .  
s e p a r a t e d .  The e x c e s s  o f  m e t h y l  s u l p h a t e  was d e c o m p osed  w i t h  ■ 
. 8 8 0  ammonia.  The s u p e r n a t a n t  l i q u i d  t u r n e d  p i n k  and a p i n k  
s o l i d  s e p a r a t e d  w h ic h  was f i l t e r e d  o f f  and  t h o r o u g h l y  w ashed  
w i t h  w a t e r .  A dark  r e d  s o l i d  was o b t a i n e d  w h ich  was h e a t e d  w i t h  
c a u s t i c  soda  s o l u t i o n  to  remove any u n c h a n g e d  n i t r o p h e n o l .
The r e s i d u e  was f i l t e r e d  o f f  and c r y s t a l l i s e d  from a l c o h o l .
m .p .  a b o v e  2 5 o !
Vfhen t r e a t e d  w i t h  h y d r o c h l o r i c  a c i d  t h e  s o l i d  
t u r n e d  y e l l o v / .  The e x p e r i m e n t  was t h e r e f o r e  a b a n d o n e d .
6$"
P r e p a r a t i o n  o f  4 : 4 - D i m e t h o x y d i p h e n y l  by t h e  
b o r o f l u o r i d e  m e t h o d .
B e n z i d i n e  92  g .
H y d r o c h l o r i c  a c i d  250  c c .
Yfater 2 0 0  c c .
Sodium n i t r i t e  7 2  g .
The b e n z i d i n e  was c a r e f u l l y  d i a z o t i s e d  i n  t h e  u s u a l  
manner and t h e  s o l u t i o n  was f i l t e r e d .  H y d r o b o r o f l u o r i c  was  
added  s l o w l y  u n t i l  p r e c i p i t a t i o n  was  c o m p l e t e .  168 g .  o f  a 
p a l e  g r e e n  p o w d e r  w e r e  o b t a i n e d .
7 0  s  o f  c a r e f u l l y  d r i e d  b o r o f l u o r i d e  w e r e  a d d e d  t o  a 
b o i l i n g  m i x t u r e  o f  50 0  g  o f  a b s o l u t e  m e t h y l  a l c o h o l  a n d  70  g  
o f  s u l p h u r i c  a c i d .  The f l a s k  was h e a t e d  f o r  2 }  h r s  on  t h e  w a t e r -  
b a t h ,  An a p p a r e n t l y  l a r g e  y i e l d  o f  a n  u n w o r k a b l e  mud was  
o b t a i n e d .
The e x p e r i m e n t  was r e p e a t e d  u s i n g  2 8  g  o f  b o r o f l u o r i d e .  
A c r u d e  y i e l d  o f  12 g  was o b t a i n e d .  The s u o s t a n c e  was  f o u n d  t o  
be  v e r y  d i f f i c u l t  t o  p u r i f y .  I t  was f i n a l l y  s u b l i m e d  a n d  h a d  
m . p . 1 5 4 - 1 5 0 °
G i l l m e i s t e r  ( H e r . 1 8 9 7 , 3 0 , 2 8 4 9 )  an d  W i n s t o n  
(A m e r ic a n  C h e m ic a l  J o u r n a l 1 9 0 4 , 3 1 , 1 3 5 )  g i v e  t h e  m . p . 172?
U l lm a n n  and L o w e n t h a l  (A n n a l e n i 9 0 4 , 3 3 2 ^ 6 7 )  g i v e  i t  a s  173?
T h e r e  se em s  t o  b e  no d o u b t  t h a t  i t  i s  t h e  same compound on  
a c c o u n t  o f  i t s  p r o p e r t i e s .
a
/
A t t e m p t e d  P r e p a r a t i o n  o f  4 - N i t r o - 4 - m e t h o x y d i p h e n y l  
by t h e  b o r o f l u o r i d e  m e th o d .
M.W. U sed
4 - N i t r o - 4 - a m i n o d i p h e n y l . 1 mol 2 1 4 10 g .
H y d r o c h l o r i c  a c i d  ( c o n e  . 3 m o i s 1 0 9 . 5 15 g .
Sodium n i t r i t e 1 . 4 m o i s 9 6 4 . 5  ti
The b a s e  a n d  t h e  h y d r o c h l o r i c  a c i d  w e r e  made i n t o  a 
p a s t e  and  h e a t e d ,  on t h e  w a t e r - b a t h  f o r  10 rnins .  The p a s t e  
was c o o l e d  a n d  c r u s h e d  i c e  a d d e d .  The so d iu m  n i t r i t e  was  
d i s s o l v e d  i n  a l i t t l e  w a t e r  a n d  a d d e d  s l o w l y  w i t h  s t i r r i n g  . 
The s o l u t i o n  was a l l o w e d  t o  warm up t o  room tem peK ^are  and  
t h e n  f i l t e r e d .
H y d r o b o r o f l u o r i c  a c i d  was a d d e d  s l o w l y  u n t i l  
p r e c i p i t a t i o n  was c o m p l e t e .  A t h i c k  crea m y  w h i t e  p r e c i p i t a t e  
was o b t a i n e d  w h ic h  was f i l t e r e d  o f f  a n d  d r i e d  on a p o r o u s  
P l a t e .  When d r y  t h e  p o w d e r  was a d d e d  s l o w l y  t o  a b o i l i n g  
m i x t u r e  o f  2 2 0  cc  o f  a b s o l u t e  m e t h y l  a l c o h o l  a nd  11 c c  o f  
c o n c e n t r a t e d  s u l p h u r i c  a c i d .  The s o l u t i o n  was t e s t e d  f o r  a 
b o r o f l u o r i d e  a f t e r  b o i l i n g  f o r  1 h r ,  a s  t h e  t e s t  was p o s i t i v e  
t h e  s o l u t i o n  was b o i l e d  f o r  a f u r t h e r  3 - 4  h r s .
On c o o l i n g  a brown c r y s t a l l i n e  s o l i d  s e p a r a t e d  w h ic h  
was b o i l e d  w i t h  d i l u t e  c a u s t i c "so d a  t o  rem ove  a n y  p h e n o l .  The  
s o l u t i o n  was f i l t e r e d  t o  rem ove  a brown t a r r y  r e s i d u e  a n d  
a c i d i f i e d  w i t h  h y d r o c h l o r i c  a c i d .  A b r i g h t  y e l l o w  p r e c i p i t a t e  
was fo rm e d  w h ic h  was f i l t e r e d  o f f  an d  d r i e d  o n  t h e  w a t e r - b a t h .
O O
m.p.155-132.
The p r o d u c t  c o u l d  n o t  be f u r t h e r  p u r i f i e d .
7
A t t e m p t e d  P r e p a r a t i o n  o f  M e t h o x y d i p h e n y l  by 
Gomber^s m e th o d ,  ( J . A . G . S . 1 9 2 4 , 4 6 , 2 3 3 9 )
p - M e t h o x y a m in o b e n z e n e  h y d r o c h l o r i d e  40 g .
Sodium n i t r i t e  13 g .
H y d r o c h l o r i c  a c i d  ( c o n e )  • 50 c c .
B e n z e n e  3 0 0  c c .
Sodium h y d r o x i d e  ( 5N) - 58  c c .
The p - a n i s i d i n e  was h e a t e d  w i t h  20 cc)of  w a t e r ,  t h e
h y d r o c h l o r i c  a c i d  a d d e d  and t h e n  t h e  p a s t e  c o o l e d .  The sodium
n i t r i t e  was d i s s o l v e d  i n  36 c c  o f  w a t e r  and  a d d e d  to  t h e  p a s t e  
0
a t  5* The b e n z e n e  was a d d e d  a f t e r  a few  m i n u t e s .  The m i x t u r e  
was t h e n  s t i r r e d  m e c h a n i c a l l y  and t h e  a l k a l i  a d d ed  v e r y  s l o w l y  
from a d r o p p i n g  f u n n e l .  The s o l u t i o n  v/as a l l o w e d  t o  warm up t o  
room t e m p e r a t u r e  a n d  s t e a m  d i s t i l l e d ,  A v e r y  s m a l l  q u a n t i t y  
o f  a brown s o l i d  was o b t a i n e d  on c o o l i n g  w h ich  was f i l t e r e d  
o f f  and  d r i e d  i n  va cu o  o v e r  s u l p h u r i c  a c i d .
a o
M .p .  6 4 - 6 9 *
4 ?
P r e p a r a t i o n  o f  4 - M e t h o x y d i p h e n y l , 
by t h e  b o r o f l u o r i d e  m eth o d .
M.W. U s e d .
4 - A m i n o d i p h e n y l  h y d r o c h l o r i d e 1 mol 2 0 5 * 5 4 5  6 .
H y d r o c h l o r i c  a c i d  ( c o n c . ) 1 . 5  m o i s 150 c c 36 c c .
Sodium n i t r i t e 1 mol 69 15 s -
The h y d r o c h l o r i d e  was made i n t o a p a s t e w i t h  t h e
h y d r o c h l o r i c  a c i d  an d  c r u s h e d  i c e  a d d e d .  The m i x t u r e  was  
d i a z o t i s e d  w i t h  4 5 g  o f  so d iu m  n i t r i t e  d i s s o l v e d  i n  a { l . i t t l e  
w a t e r .  A o a l e  brown s o l u t i o n  was o b t a i n e d  a f t e r  a b o u t  15 m i n s .  
The s o l u t i o n  was f i l t e r e d  t o  rem ove a s m a l l  q u a n t i t y  o f  
u n c h a n g e d  h y i r o c h l o r i d e . H y d r o b o r o f l u o r i c  a c i d  was a d d ed  u n t i l  
p r e c i p i t a t i o n  was c o m p l e t e .  A p r e c i p i t a t e  o f  f i n e ,  b u f f  
c o l o u r e d  n e e d l e s  w h ic h  f i l t e r e d  e a s i l y  was o b t a i n e d  a n d  d r i e d  
on t h e  w a t e r - b a t h .  The y i e l d  was 86  g .
The b o r o f l u o r i d e  was d e c o m p o se d  v / i t h  a b o i l i n g  m i x t u r e  
o f  43  c c  o f  s u l p h u r i c  a c i d  and 860  c c  o f  a b s o l u t e  m e t h y l  
a l c o h o l  f o r  6 h r s .  The s o l u t i o n  was c o o l e d  an d  t h e  m o t h e r  
l i q u o r ,  p r e c i p i t a t e d  w i t h  w a t e r .  The w h o le  o f  t h e  p r o d u c t  was  
b o i l e d  w i t h  d i l u t e  a l k a l i .  The r e s i d u e  was c o o l e d ,  f i l t e r e d  
and  d r i e d  i n  v a c u o  an d  t h e n  d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e .
O O
The prp-'^uct d i s t i l l e d  o v e r  a t  1 7 0 - 1 7 5 / 1 2  mm.
O Q
Y i e l d  17 g .  m . p . 8 8 . 5 - 8 9 ^ a f t e r  c r y s t a l l i s a t i o n  from
■ p e t r o l e u m  e t h e r  ( b . p . 8 0 - 1 0 0 ) ,  when f i n e  c o l o u r l e s s  n.f-^edles 
v/ere o b t a i n e d .
P r e p a r a t i o n  o f  4 - M e t h o x y - 4 ? - a c e t y l d i p h e n y l .
4 - M e t h o x y d i p h e n y l  1 mol 184 18 g .
A c e t y l  c h l o r i d e  1 .1  m o i s  86  9 6*
A lu m in iu m  c h l o r i d e  1 .1  m o i s  133*5  13 8«
The p o w d e r e d  a l u m i n i u m  c h l o r i d e  was a d d e d  i n  s m a l l  
p a r t s  t o  t h e  m e t h o x y d i n h e n y l  and  t h e  a c e t y l  c h l o r i d e  i n  20  c c  
o f  c a r b o n  d i s u l o h i d e .  A y e l l o w  s o l i d  was f ro m e d  w h ic h  r a p i d l y  
becam e d ark  g r e e n .  A f t e r  t h e  e v o l u t i o n  o f  h y d r o g e n  c h l o r i d e  
s l a c k e n e d  t h e  f l a s k  was c a u t i o u s l y  h e a t e d  w i t h  lukew arm  w a t e r  
f o r  1 h r .
The p r o d u c t  was d e c o m p o s e d  w i t h  w a t e r  an d  h y d r o c h l o r i c  
a c i d .  A t o m a t o  r e d  s e m i - s o l i d  was o b t a i n e d  w h ic h  was f i l t e r e d  
o f f  a nd  d i s s o l v e d  i n  e t h e r .  $ h e  e t h e r e a l  s o l u t i o n  was w a sh e d  
w i t h  d i l u t e  h y d r o c h l o r i c  a c i d  a n d  w a t e r  a n d  d r i e d  o v e r  c a l c i u m  
c h l o r i d e .  The e t h e r  was d i s t i l l e d  o f f  a n d  a b r i g h t  r e d  s o l i d  
was o b t a i n e d .
Y i e l d  10 g .
The s o l i d  was c r y s t a l l i s e d  from a l c o h o l  and  d r i e d  i n  
v a c u o  o v e r  s u l p h u r i c  a c i d .
Û O
m . p . 1 2 0 - 1 2 9 .
The e x p e r i m e n t  was r e p e a t e d  u s i n g  t h e  same q u a n t i t i e s  
a s  b e f o r e  b u t  t h e  f l a s k  was h e a t e d  f o r  I f  h r s .  The p r o d u c t  was  
t r e a t e d  a s  p r e v i o u s l y  b u t  a f t e r  t h e  e t h e r  was e v a p o r a t e d  o f f  
t h e  r e s i d u e  was d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  w i t h  t h e  
p r o d u c t  o f  t h e  p r e v i o u s  e x p e r i m e n t .  The f i r s t  f r a c t i o n  came
7o
Û o o o
o v e r  a t  1 7 0 - 1 7 5 / 1 5  mm a n d  t h e  s e c o n d  f r a c t i o n  a t  2 1 5 - 2 3 0 / 1 5  mm.
Y i e l d  o f  t h e  s e c o n d  f r a c t i o n  12 g .
On a t t e m p t i n g  t o  r e c r y s t a l l i s e  from p e t r o l e u m  e t h e r
( b . D . 8 0 - 1 0 0 ) o i l y  d r o p s  s e p a r a t e d  on c o o l i n g  w h ic h  g r a d u a l l y
h a r d e n e d .  No b e t t e r  r e s u l t s  w ere  o b t a i n e d  w i t h  a b s o l u t e
a l c o h o l .  On c r y s t a l l i s i n g  from b u t y l  a l c o h o l  c r y s t a l s  w e r e
f o r m e d .
m . p . 1 4 6 - 1 4 8  w i t h  p r e v i o u s  s o f t e n i n g  a t  1 4 4 .  •
A f t e r  s e v e r a l  r e c t y s t a l l i s a t i o n s  from a b s o l u t e  e t h y l
a l c o h o l  l o n g  t h i n  c o l o u r l e s s  p l a t e s  w e r e  o b t a i n e d .
o o
m. o . 1 5 4 - 1 5 5 *
A n a l y s i s ,
C H 0 r e q u i r e s  C 7 9 * 6  f o u n d  7 9 * 4  
15 14
" '' H 6 . 2  " 6 . 2
r i
P r e p a r a t i o n  o f  P h e n y l a c e t y l  c h l o r i d e .
R e f .  K . M eyer ( M o n a t s h e f t e . I9 O I , 2 2 , 4 2 ? )
P h e n y l a c e t i c  a c i d  50 g .
T h i o n y l  c h l o r i d e  100 g .
The t h i o n y l  c h l o r i d e  was a d d e d  s l o w l y  w i t h  s h a k i n g
t o  t h e  a c i d  i n  a r ou n d  b o t t o m e d  f l a s k  f i t t e d  w i t h  a r e f l u x
c o n d e n s e r  c a r r y i n g  a c a l c i u m  c h l o r i d e  t u b e . The f l a s k  was h e a t e d
on t h e  w a t e r - b a t h  f o r  a b o u t  a n  h o u r .  The e x c e s s  o f  t h i o n y l
c h l o r i d e  was d i s t i l l e d  o f f  u n d e r  a t m o s p h e r i c  p r e s s u r e  a n d  t h e n
t h e  a c i d  c h l o r i d e  was d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e .
0  0
A p a l e  a m e t h y s t  l i q u i d  d i s t i l l e d  o v e r  a t  1 0 0 - 1 0 8  
a t  a p r e s s u r e  from 1 4 - 1 9  ram.
Y i e l d  51 g .
On s t a n d i n g  o v e r n i g h t  t h e  l i q u i d  t u r n e d  p a l e  b l u e .
P r e p a r a t i o n  o f  4 - P h e n y l a c e t y l  - 4 ^ - a c e t y l d i p h e n y l .
7S .
q H - . C H ^ . O o Q - Q c O ,  C H ,
M.W. U s e d .
p - D l P h e n y l y l m e t h y l  k e t o n e  1 mol I9 6  10 g .
P h e n y l a c e t y l  c h l o r i d e  1 . 2  m o i s  185 1 9 g .
A lu m in iu m  c h l o r i d e  1 . 2  m o i s  160 8 g .
The p ow dered  a l u m i n i u m  c h l o r i d e  was a d d e d  i n  s m a l l
p o r t i o n s  t o  t h e  k e t ù n e  a n d  t h e  a c i d  c h l o r i d e  i n  20 c c  o f
c a r b o n  d i s u l p h i d e .  A b r o v m i s h  r e d  s o l i d  was fo rm e d  w h ic h  s o o n
t u r n e d  d a r k  brow n.  The f l a s k  was h e a t e d  f o r  a b o u t  1 h r  w i t h
warm, w a t e r .  The p r o d u c t  was d e c o m p o s e d  w i t h  w a t e r  and
h y d r o c h l o r i c  a c i d  when a p a l e  r e  d i s h  brown s o l i d  was f o r m e d .
I t  was f o u n d  t o  be  v e r y  s p a r i n g l y  s o l u b l e  i n  e t h e r ,  a l c o h o l ,
o o
and  p e t r o l e u m  e t h e r  ( b . p . 4 0 - 6 0 1
I t  was d i s s o l v e d  i n  c h l o r o f o r m  a n d  t h e  s o l u t i o n  
d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  A f t e r  d i s t i l l i n g  o f f  t h e
c h l o r o f o r m  18 g o f  a r e d d i s h  s o l i d  v/ere o b t a i n e d .
o 0 
m. p . 8 7 - 1 0 7 .
I t  was f o u n d  t o  be  f a i r l y  s o l u b l e  i n  c y c l o h e x a n e
and b u t y l  a l c o h o l .  On c r y s t a l l i s â n g  t h e  t h e  s o l i d  from b u t y l
a l c o h o l  and c h a r c o a l  a r e d  brown s o l i d  s e p a r a t e d .
O o
m . p . 8 0 - 9 5 *
A p i n k i s h  r e s i d u e  a p p e a r e d  on t h e  s i d e s  o f  t h e  
b e a k e r  w h ere  t h e  s o l u t i o n  h ad  e v a p o r a t e d .  A b o u t  h a l f  t h e  
s o l v e n t  w a s j t h e r e f o r e  e v a p o r a t e d  o f f  an d  t h e  s o l u t i o n  a l l o w e d  
t o  s t a n d  a f t e r  b o i l i n g  v / i t h  c h a r c o a l  a n d  f i l t e r e i n g .  On 
c o o l i n g  p i n k  s h e l l  l i k e  c o n c r e t i o n s  f o r m e d .  The s o l i d  was
73
f i l t e r e d  o f f  a n d  d r i e d  on t h e  w a t e r - b a t h .
o o c>
rn.p. 1 15-1 17 s o f t e n i n g  a t  112 .
On c r y s t a l l i s i n g  a g a i n  from  t h e  same s o l v e n t
c r y s t a l s  m . p . 1 1 7 - 1 1 3  w e re  o b t a i n e d .  A f t e r  two c r y s t a l l i s a t i o n s
from  a b s o l u t e  e t h y l  a l c o h o l  v e r y  f i n e  p a l e  p i n k  n e e d l e s  w e re
o b t a i n e d .
o o 
m . p . 1 1 3 - 1 1 9 .
The e x p e r i m e n t  was* r e p e a t e d  u s i n g  d o u b l e  t h e  
q u a n t i t i e s  u s e d  b e f o r e .  The f l a s k  was h e a t e d  f o r  2 h r s .  A f t e r  
d e c o m p o s i t i o n  t h e  r p o d u c t  was c r y s t a l l i s e d  from  b u t y l  an d  
t h e n  a b s o l u t e  e t h y l  a l c o h o l .  A f t e r  s e v e r a l  c r y s t a l l i s a t i o n s  from  
t h e  l a s t  s o l v e n t  a n d  c h a r c o a l  f i n e  c o l o u r l e s s  n e e d l e s  w e re  
o b t a i n e d .
o o
m . p . 1 2 0 - 1 2 1 .  Y i e l d  7 g .  p u r e .
A n a l y s i s .
C H 0 r e q u i r e s  C 8 4 . 1  %,  f o u n d  3 4 . 8  %,
22  18 2
5 . 8  %, " e . \  %.
7<4
B r o m i n a t i o n  o f  4 - P h e n y l a c e t y l - V - a c e t y l d i p h e n y l .
4 . 7 8 5 7  8  o f  b r o m in e  w e re  w e i g h e d  o u t  i n  a s t o p p e r e d
f l a s k  an d  made up t o  2 5 0  c c  w i t h  g l a c i a l  a c e t i c  a c i d .  2 g  o f
t h e  k e t o n e  w e r e  w e i g h e d  o u t  and  d i s s o l v e d  i n  50 c c  o f  g l a c i a l
o
a c e t i c  a c i d .  The s o l u t i o n  was v/armed t o  40  and 5 3 . 4  c c  (1 m ol)
o f  b r o m in e  s o l u t i o n  a d d e d  g r a d u a l l y .  The c o l o u r  o f  t h e  b rom in e
o
d i s a p p e a r e d  when t h e  t e m p e r a t u r e  was r a i s e d  t o  5 0 .  A f t e r  
h e a t i n g  f o r  a f e w  m i n u t e s  t h e  s o l u t i o n  was p o u r e d  i n t o  e x c e s s  
. o f  c o l d  v / a t e r .  A w h i t e  p r e c i p i t a t e  was fo rm e d  w h ic h  was  
f i l t e r e d  o f f ,  t h o r o u g h l y  w a s h e d  and d r i e d  i n  v a c u o . The w h i t e  
po w d e r  becam e f a i n t l y  p i n k .
Y i e l d  2 . 3 5  g .  ( c a l c u l a t e d  f o r  m o n o b r o m i n a t i o n  2 . 5 )
O ù  0
m . p . 9 5 - 119 s o f t e n i n g  a t  9 0 .
A n a l y s i s .
L a b i l e  b r o m in e  w i t h  p i p e r i d i n e .
1 . . 2 9 1 3  6  o f  s u b s t a n c e  g a v e  . 1 3 5 5  g o f  s i l v e r  b r o m i d e .
2 .  . 3 1 11 g  ” " ” . 1 4 5 4  g ”
1. B ro m in e  19*9
2 . " 19 .95
C H 0 Br r e q u i r e s  2 0 . 3  
22 17 2
75'
B r o m i n a t i o n o o f  4 - P h e n y l a c e t y l - 4 ' ^ - a c e t y l d i p h e n y l ,
c o n t i n u e d .
The e x p e r i m e n t  was c a r r i e d  o u t  e x a c t l y  a s  i n  t h e  
p r e v i o u s  e x p e r i m e n t  b u t  1 0 6 . 5  c c ( 2  m o i s )  o f  t h e  b r o m in e  
s o l u t i o n  w e re  u s e d .  As b e f o r e  t h e  w h i t e  p o w d er  t u r n e d  p a l e  
p i n k  on  d r y i n g .
Y i e l d  2 . 4  g .  ( c a l c u l a t e d  f o r  d i b r o m i n a t i o n  3 . 0  g . )  
m .p .  109-1  i g ^ ^ s o f t e n i n g  a t  9 4 f  
A n a l y s i s .
1. . 2 3 4 3  g  o f  s u b s t a n c e  g a v e  .1 8 0 1  g  o f  s i l v e r  b r o m i d e .
2 .  . 2 5 4 8  g  " " " . 1 9 3 9  8  "
1. B rom in e  3 2 . 7
2 .  " 3 2 . 4
C H 0 Br r e q u i r e s  3 3 * 9  %*
22 16 2 2
l i
P r e p a r a t i o n  o f  D i p h e n y l - 4 - a l d e h y l e .
R e f .  D .H ey  ( J . 1 9 3 1 , 2 4 7 6 )
CKD‘=*«
B i p h e n y l  60  g .
A lu m in iu m  c h l o r i d e  9 0  g .
C u prous  c h l o r i d e  12 g .
B e n z e n e  240  c c .
The c u p r o u s  c h l o r i d e  and  p o w d e r e d  a l u m in iu m  c h l o r i d e  
w e r e  a d d e d  t o  t h e  d i p h e n y l  d i s s o l v e d  i n  b e n z e n e  i n  a l a r g e  
b o l t - h e a d  f l a s k .  The m i x t u r e  was s t i r r e d  m e c h a n i c a l l y  a n d  a 
s t r e a m  o f  c a r b o n  m o n o x id e  and  h y d r o g e n  c h l o r i d e  p a s s e d  t h r o u g h  
I t  f o r  8 h r s .  The h y d r o g e n  c h l o r i d e  v/as g e n e r a t e d  by d r o p p i n g  
c o n c e n t r a t e d  s u l p h u r i c  a c i d  o n t o  h y d r o c h l o r i c  a c i d  and  sod ium  
c h l o r i d e ;  The c a r b o n  m o n o x id e  was o b t a i n e d  by t h e  a c t i o n  o f  
c o n c e n t r a t e d  s u l p h u r i c  a c i d  on d ry  sod iu m  f o r m a t e .  B o t h  g a s e s  
w e r e  d r i e d  by p a s s i n g  them t h r o u g h  s u l p h u r i c  a c i d .
The p r o d u c t  was a l l o w e d  t o  s t a n d  o v e r n i g h t .  N e x t  
m o r n in g  t h e  t h i c k ,  b l a c k . l i q u i d  was p o u r e d  o n t o  i c e  when an  
o i l  s e p a r a t e d .  The m i x t u r e  was s t e a m - d i s t i l l e d  t o  rem ove  
b e n z e n e  and u n c h a n g e d  d i p h e n y l . The r e s i d u e  was e x t r a c t e d  w i t h  
e t h e r  and t h e  e t h e r e a l  s o l u t i o n  v/ashed w i t h  d i l u t e  h y d r o c h l o r i c  
a c i d  and  w a t e r . ' T h e  e t h e r  was d i s t i l l e ’ o f f  a n d  t h e  r e s i d u e  
e x t r a c t e d  w i t h  a s a t u r a t e d  s o l u t i o n  o f  so d iu m  b i s u l p h i t e  an d  
a l l o w e d  t o  s t a n d  o v e r n i g h t .  The brown s o l i d  was d e c o m p o se d  
w i t h  warm a q u e o u s  sod iu m  c a r b o n a t e . s o l u t i o n .  An o i l  s e p a r a t e d  
w h ic h  s o l i d i f i e d  on c o o l i n g .  The s o l i d  was c r y s t a l l i s e d
O Ô
s e v e r a l  t i m e s  from p e t r o l e u m  e t h e r  ( b . p . 8 0 - 1 0 0 ) .  R o s e t t e s  o f
v r
V
p a l e  brown c r y s t a l s  w e r e  f o r m e d ,
0 Ù
m . p . 5 8 - 6 0 .
Crude y i e l d  55 g .
I t
A t te m p te d  r e d u c t i o n  o f  D i p h e n y l - 4 - a l d e h y d e ,  by
C l e m m e n s e n s m m e t h o d . ( B a r .1 9 1 3 , 4 6 , 1 8 3 7 . 1 9 1 4 , 4 7 , 5 1 - 6 3 , 6 8 1 - 6 8 7 )
50 g  o f  g r a n u l a t e d  z i n c  væ re  p l a c e d  i n  a r o u n d -  
b o t t o m e d  f l a s k  and  c o v e r e d  w i t h  m e r c u r i c  c h l o r i d e  s o l u t i o n  
and  a l l o w e d  t o  s t a n d  f o r  2 - 3  m i n e .  The s o l u t i o n  was t h e n  o o u r d d  
o f f  and  t h e  a m a l g a t e d  z i n c  washed by d é c a n t a t i o n  two o r  t h r e e  
t i m e s  w i t h  w a t e r ,
10 g  o f  a l d e h y d e  w e r e  t h e n  a d d e d  a n d  2 50  c c  o f  
c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  p o u r e d  i n .  The f l a s k  was t h e n  
h e a t e d  f o r  a b o u t  4V h r s  on  a g a u z e ,  t h e  b o i l i n g  b e i n g  k e p t  
s u f f i c i e n t l y  b r i s k  t o  k e e p  t h e  a l d e h y d e  w e l l  s t i r r e d .
The s o l u t i o n  was d i l u t e d  w i t h  h o t  w a t e r  a n d  f i l t e r e d  
t h r o u g h  a h o t  B u c h n e r  f u n n e l .  On c o o l i n g  t h e  s u s p e n d e d  o i l  
s o l i d i f i e d .  I t  was f i l t e r e d  o f f  a n d  d r i e d  i n  v a c u o .  On 
a t t e m p t i n g  t o  c r y s t a l l i s e  t h e  s o l i d  from p e t r o l e u m  e t h e r  
( b . p . 8 0 - 1 0 0 )  a brown s e m i s o l i d ,  p r o d u c t  was o b t a i n e d .  The  
v /ho le  v/as t h e r e  f o r e  s t e a m - d i s t i l l e d .  A w h i t e  s o l i d  came o v e r
m ix e d  v / i t h  a l i t t l e  m e r c u r y ,
o 0 
m . p . 5 1 - 5 2 .
o ^
m . p . 4 0 - 4 8  m ix e d  w i t h  t h e  a l d e h y d e .
The d i s t i l l a t e  was f i l t e r e d  a n d  c r y s t a l l i s e d  from
p e t r o l e u m  e t h e r  when t h i n  p l a t e s  s e p a r a t e d .
0 ® o
m .p .  5 3 - 5 4  v / i t h  s l i g h t  p r e v i o u s  s o f t e n i n g  a t  5 0 .
o o
m . p . 4 8 - 5 1  m ix e d  w i t h  t h e  a l d e h y d e .
I n  t h e  l i t e r a t u r e  t h e  m .p .  o f  4 - m e t h y l d i n h e n y l  i s
g i v e n  a s  48^
I l
A t t e m p t e d  r e d u c t i o n  o f  p - D i p h e n y l y l m e t h y l  K e t o n e  
by Clemmenserfe m e th o d .
50 g  o f  g r a n u l a t e d  z i n c  v/ere p l a c e d  àn  a r o u n d -  
b o t t o m e d  f l a s k  a n d  c o v e r e d  w i t h  m e r c u r i c  c h l o r i d e  s o l u t i o n  
f o r  a fev/ m i n u t e s .  The s o l u t i o n  v/as p o u r e d  o f f  a n d  t h e  a m a l g a t e d  
z i n c  w a sh e d  tv/o o r  t h r e e  t i m e s  by d é c a n t a t i o n  w i t h  w a t e r .  The 
f l a s k  was k e p t  b o i l i n g  on a g a u z e  f o r  5^ h r s .  The s o l u t i o n  v/as 
d i l u t e d  and s t e a m - d i s t i l l e d .  A w h i t e  s o l i d  d i s t i l l e d  o v e r  
m ix ed  w i t h  a l i t t l e  m e r c u r y .  I t  was f i l t e r e d  o f f  an d  d r i e d  
i n  v a c u o .
0  o o
m . p . 9 0 - 9 5  s o f t e n i n g  a t  37*
o o
m . p . 9 8 - 1  11 m ix ed  v / i t h  t h e  k e t o n e .
The p r o d u c t  was c r y s t a l l i s e d  from p e t r o l e u m  e t h e r
O O
( b . p . 8 0 - 1 0 0 )  when l o n g  t h i n  p l a t e s  fo r m e d .
0 0  o
m . p . 1 1 7 - 1 1 8  s o f t e n i n g  a t  11 6 .
P r e p a r a t i o n  o f  4 - F l u o r o d i D h e n y l  by 
Schiem anrfs  m eth od  ( 3 e r , 19 2 9 , o 2 , 1 8 0 5 )
Theo va n  Rove ( B u l l « A c a d . r o y .  B e l g . 1 9 2 2 , ( 5 )  8 , 5 0 6 )
( B u l l . S o c . c h i m . B e l g . 1 9 2 3 , 3 2 , 5 2 - 7 0 )
oo--
4 - A m i n o d i n h e n y l  h y d r o c h l o r i d e  50 g .
Sodium n i t r i t e  16 g .
H y d r o c h l o r i c  a c i d  40  c c .
The h y d r o c h l o r i d e  was made i n t o  a p a s t e  w i t h  t h e
a c i d  and  h s a t e d  o n  t h e  w a t e r - b a t h  f o r  10 m i n s .  I t  was t h e n
c o o l e d  and c r u s h e d  i c e  a d d e d .  The n i t r i t e  v/as d i s s o l v e d  i n  a
l i t t l e  w a t e r  and a d d ed  s l o w l y .  The t e m p e r a t u r e  v/as k e p t  belov/  
o o
5 and f o r  t h e  m o st  p a r t  i t  r e m a in e d  b e lo w  0 .  The s o l u t i o n  was
a l l o w e d  t o  warm u o  t o  1 cP an d  was t h e n  f i l t e r e d .
H y d r o b o r o f l u o r i c  a c i d  was a d d e d  t o  t h e  s o l u t i o n  i n
s m a l l  q u a n t i t i e s  u n t i l  p r e c i p i t a t i o n  was c o m p l e t e .  Tlie
p r e c i p i t a t e  was f i l t e r e d  o f f  and t h o r o u g h l y  p r e s s e d  on t h e
f i l t e r - p a p e r . I t  was d r i e d  i n  t h e  a i r  f o r  a b o u t  1 h r  a n d  t h e n
on t h e  w a t e r - b a t h .  I t  b e g a n  t o  d e c o m p o s e  s l i g h t l y  a f t e r  |  h r
a n d  was t h e r e f o r e  r e m o v e d .
A r o u n d - b o t t o m e d  f l a s k  w i t h  a 2 f t  a i r - c o n d e n s e r  
0
was h e a t e d  t o  130 on a m e t a l - b a t h .  The b o r o f l u o r i d e  was  
p l a c e d  i n  t h e  f l a s k  i n  s m a l l  q u a n t i t i e s  d u r i n g  a p e r i o d  o f  
a b o u t  40  m in s  and  t h e  f l a s k  h e a t e d  f o r  20  m i n s  a f t e r  t h e  
l a s t  a d d i t i o n .  The f l a s k  was rem oved  from t h e  b a t h  a n d  h o t  
c a u s t i c  soda  s o l u t i o n  p o u r e d  i n .  The s o l u t i o n  was t h e n  
s t e a m - d i s t i l l e d .  An o i l  came o v e r  w h ic h  s o l i d i f i e d  i n  t h e
c o n d e n s e r .  I t  h a d  a v e r y  c h a r a c t e r i s t i c  o d o u r .
From 65 S o f  b o r o f l u o r i d e  JO g o f  f l u o r o d i p h e n y l  and  
10 g o f  t a r  w e r e  o b t a i n e d .
Y i e l d  73
The p r o d u c t  was c r y s t a l l i s e d  from  p e t r o l e u m  e t h e r
o o
( b . p . 4 0 - 6 0 ) .  L a r g e  p l a t e s  s e p a r a t e d  w h ic h  w ere  d r i e d  i n  v a c u o .
O
m . p . 7 5 - 7 o .
? a
A t t e m p t e d  P i t t i g  r e a c t i o n  u s i n g  4 - F l u o r o d i p h e n y l  
a n d  M e th y l  i o d i d e .
M.W. U s e d .
4 - F l u o r o d i o h e n y l  1 mol 172 16 g .
M e t h y l  i o d i d e  3 m o i s  4 2 6  40  g .
Sodium ( w i r e )  2 m o i s  46  4  g .
The 4 - f l u o r o d i p h e n y l  was d i s s o l v e d  i n  a b o u t  40 0  c c
o 0
o f  p e t r o l e u m  e t h e r  ( b . n . 4 0 - 6 0 )  and  t h e  m e t h y l  i o d i d e  a d d e d .
150 c c  o f  p e t r o l e u m  e t h e r  w e r e  p o u r e d  i n t o  a r o u n d - b o t t o m e d  
f l a s k  a n d  t h e  so d iu m  w i r e  f o r c e d  i n t o  i t .  The f l a s k  was f i t t e d  
w i t h  a d o u b l e - s u r f a c e  c o n d e n s e r  and t h e  s o l u t i o n  o f  t h e  
r e a c t a n t s  p o u r e d  i n .  No v i s i b l e  r e a c t i o n  s t a r t e d  w h i l e  t h e  
f l a s k  s t o o d  i n  a f r e e z i n g  m i x t u r e  so  t h e  f l a s k  was g e n t l y  
warmed w i t h  t h e  h a n d .  No r e a c t i o n  o c c u r r e d  e v e n  a f t e r  a d d i n g  
a d r o p  o f  e t h y l  a c e t a t e , t o  a c t i v a t e  t h e  so d iu m ,  and h e a t i n g  t h e  
f l a s k  i n  warm w a t e r .  Some o f  t h e  s o l v e n t  and  t h e  m e t h y l  i o d i d e  
v/ere d i s t i l l e d  o f f .  More m e t h y l  i o d i d e  was a d d e d  and  a n o t h e r  
d r o p  o f  e t h y l  a c e t a t e .  S t i l l  no r e a c t i o n  o c c u r r e d  on w arm ing .
The s o l v e n t  was d i s t i l l e d  o f f  a nd  t h e  f l u o r o d i p h e n y l  r e c o v e r e d .
2 .  The e x p e r i m e n t  was r e p e a t e d  u s i n g  t h e  same q u a n t i t i e s  
a s  b e f o r e  b u t  t h e  f l u o r o d i p h e n y l  was d i s s o l v e d  a s  f a r  a s  
p o s s i b l e  i n  t h e  m e t h y l  i o d i d e  an d  o n l y  e n ou g h  p e t r o l e u m  e t h e r  
a d d e d  t o  c o m p l e t e  t h e  s o l u t i o n .  The s o l u t i o n  was p o u r e d  o n t o  
t h e  sodi^om w i r e  a s  b e f o r e .  On a d d i n g  a d r o p  o f  e t a y l  a c e t a t e  
and w arm ing no r e a c t i o n  t o o k  p l a c e .  The 4 - f l u o r o d i p h e n y l  was  
r e c o v e r e d  a s  b e f o r e . The so d iu m  w i r e  was c o v e r e d  w i t h  a v /h i t e  
d e p o s i t .
3 .  The e x p e r i m e n t  was r e p e a t e d  u s i n g  t h e  same q u a n t i t i e s
a s  b e f o r e  b u t  p u r e  a n h y d r o u s  e t h e r  was u s e d  a s  t h e  s o l v e n t .
The f l u o r o d i p h e n y l  was d i s s o l v e d  up a s  i n  2 .  and  p o u r e d  i n t o  
t h e  f l a s k  c o n t a i n i n g  t h e  so d iu m  w i r e  i n  a l i t t l e  e t h e r  a n d  a 
d r o p  o f  e t h y l  a c e t a t e ,
A v e r y  s l i g h t  e v o l u t i o n  o f  b u b b l e s  t o o k  p l a c e .  The  
f l a s k  was t h e r e f o r e  c a u t i o u s l y  h e a t e d  w i t h  v/arm w a t e r .  A f t e r  
48  h r s ,  t h e  f l a s k  b e i n g  h e a t e d  d u r i n ^ h e  d a y ,  t h e  sod ium  
b e g a n  t o  a p p e a r  b l u i s h  an d  i t  b r o k e  up when t h e  f l a s k  was  
s h a k e n .
The f l a s k  was a l l o w e d  t o  s t a n d  o v e r  t h e  w e e k - e n d .  
The e t h e r e a l  s o l u t i o n  was d e c a n t e d  o f f  an d  f i l t e r e d .  The 
r e s i d u e  i n  t h e  f l a s k  was w a sh e d  v / l t h  a l i t t l e  e t h e r  and  t h e  
w a s h i n g s  a d d ed  t o  t h e  f i l t r a t e .  The e t h e r  was e v a p o r a t e d  o f f  
on t h e  h o t  p l a t e .  The r é s i d u a l  o i l  s o l i d i f i e d  on  c o o l i n g .
m . p s o f t e n i n g  a t  65^
o o
G a t te r m a n n  o b t a i n e d  4 - m e t h y l d i p h e n y l  m . p . 4 7 - 4 8 .
N o t e .
A s m a l l ,  q u a n t i t y  o f  t h e  u n c h a n g e d  so d iu m  was  
d e c o m p o se d  w i t h  a b s o l u t e  a l c o h o l  an d  t h e  s o l u t i o n  d e c a n t e d  
o f f .  The s o l i d  w h i t e  r e s i d u e  was d i s s o l v e d  i n  w a t e r .  On 
t e s t i n g  t h e  s o l u t i o n  b o t h  a f l u o r i d e  a n d  a n  i o d i d e  w e re  f o u n d  
t o  be  p r e s e n t .
P r e p a r a t i o n  o f  p - D i o h e n y l y l p h e n y l  K e t o n e .
P e f s .  S t a u d i n g e r  and Kon (A n n a l e n i 9 1 1 , 3 8 4 , 9 7 )
Cohen ( R e c . t r a v . c h i m . 1 9 1 9 , 3 8 , 1 2 1 )
W onf . ( B e r . 1 9 8 1 , 1 4 , 2 0 3 1 )
M o n t a g n e . ( R e c . t r a v . c h i m . 1 9 0 3 , 2 7 , 3 5 7 )  
c f .  P e r r i e r  ( Compt. r e n d . 1 8 9 3 , 1 1 6 , 1 2 9 9 )
N e n i t z e s c u ,  I s a c e s c u  and l o n e s c u  ( A n n a l e n i 9 3 I , 4 9 1 , 2 1C)
M.W. U s e d .
D i o h e n y l  2 m o is  308  61 g .
B e n z o y l  c h l o r i d e  1 mol 14 o .5  2 8  g .
A lum in iu m  c h l o r i d e  1 . 2  m o i s  160 32 g .
The pow dered  a lu m in iu m  c h l o r i d e  was add ed  i n  t h r e e  
p a r t s  t o  t h e  b e n z o y l  c h l o r i d e  a n d ' t h e  d i o h e n y l  d i s s o l v e d  i n  
35 c c  o f  c a r b o n  ^ i  s u l p h i d e .  H y d ro gen  c h l o r i d e  v/as ran  i d l y  
e v o l v e d  and a s t i f f  p a s t e  was fo r m e d .  The r e a c t i o n  was  
c o m p l e t e d  by h e a t i n g  t h e  f l a s k  w i t h  h o t  w a t e r  f o r  2 h r s .
The t a r r y  p r o d u c t  was decom p ose^  w i t h  w a t e r  and  
h y d r o c h l o r i c  a c i d .  The s o l i d  o b t a i n e d  was f i l t e r e d  o f f  and  
t h o r o u g l i l y  washed w i t h  w a t e r .  I t  was d r i e d  i n  t h e  a i r  on  
f i l t e r - p a p e r  and  t h e n  d i s s o l v e d  i n  t h e  l e a s t  p o s s i b l e  q u a n t i t y  
o f  b o i l i n g  t o l u e n e .  The c r y s t a l s  w h ic h  s e p a r a t e d  on  c o o l i n g  
w e re  f i l t e r e d  o f f  and c r y s t a l l i s e d  s e v e r a l  t i m e s  from
a 4
p e t r o l e u m  e t h e r  ( b . p . 6 0 - 3 0 ) .  S h i n i n g  c o l o u r l e s s  l e a f l e t s  were
form ed w h ic h  w ere  f i l t e r e d  o f f  and  d r i e d  oh t h e  w a t e r - b a t h .
o 0
Crude y i e l d  32 o * m. 0 . 8 1 - 9 1 .
Y i e l d  62
s o
m . p . 1 0 5 - 1 0 6 , a f t e r  c r y s t a l l i s a t i o n .
P r e p a r a t i o n  o f  D i o h e n y l o h e n y l m e t h y l  c a r b i n o l .
009 O
M.W. U sed
2 5 8 12 c -
4 26 20 Ü.
144 7 8 .
I
p - D i p h e n y l y l p h e n y l  k e t o n e  1 mol
M e th y l  i o d i d e  3 m o i s
M agnesium 6 a to m s
The G-rignard r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e
u s u a l  m anner .  The s o l u t i o n  was d e c a n t e d  i n t o  a n o t h e r  f l a s k  and
t h e  p o w d ered  k e t o n e  a d d e d  i n  s m a l l  q u a n t i t i e s .  A b l u i s h  c o l o u r
was p r o d u c e d  w h ic h  g r a d u a l l y  f a d e d .  The f l a s k  was h e a t e d  w i t h
h o t  w a t e r  f o r  h r .
The f l a s k  was c o o l e d  u n d e r  t h e  t a p  and  t h e  G r i g n a r d
compound d e c o m p o se d  w i t h  w a t e r .  The s o l u t i o n  v/as a c i d i f i e d
w i t h  h y d r o c h l o r i c  a c i d ,  t h e  e t h e r e a l  l a y e r  s e p a r a t e d  and  
d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The e t h e r  was e v a p o r a t e d  o f f  
and  t h e  sy r u p y  r e s i d u e  c o o l e d  a n d  s c r a t c h e d .  A p a l e  p i n k  s o l i "  
was o b t a i n e d .
Crude y i e l d  12 g .  9 4  / .
o o 
m . p . 9 9 - 1 0 1 .
The s o l i d  was c r y s t a l l i s e d  s e v e r a l  t i m e s  from  
o o
p e t r o l e u m  e t h e r  ( b . p . 8 0 - 1 0 0 )  when c o l o u r l e s s  n e e d l e s  w ere  
formed w h ic h  w ere  f i l t e r e d  o f f  an d  d r i e d  on- t h e  w a t e r - b a t h .
o o
m . p . 1 0 2 -1 0 3 *
A n a l y s i s .
C H 0 r e q u i r e s  C 8 7 • 6  /  , fo u n d  8 6 . 9  
20 18
C H 0 " H 6 . 6  " 6 . 6
20  18




M.W. U s e d .
p - D i p h e n y l y l m e t h y l  k e t o n e  1 mol I96  10 g .
Erom obenzen e  5 m o is  7 8 5  40 5 .
Magnesium 10 a t o m s  2 4 4  12 g .
The G r i g n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e
u s u a l  manner b u t  c a r e  was t a k e n  t o  k e e p  t h e  r e a c t i o n  q u i e t  i n
o r d e r  t o  a v o i d  t h e  f o r m a t i o n  o f  d i p h e n y l .  The s o l u t i o n  was
d e c a n t e d  i n t o  a n o t h e r  f l a s k  an d  t h e  p o w d e re d  k e t o n e  a d d e d
s l o w l y .  A v i g o r o u s  r e a c t i o n  t o o k  p l a c e  and t h e  s o l i d  d i s s o l v e d
r e a d i l y .  The f l a s k  v/as h e a t e d  w i t h  h o t  w a t e r  f o r  3 h r s .
The G r ig n a r d  compound was d e c o m p o se d  w i t h  v / a t e r ,  t h e
f l a s k  was c o o l e d  a t  t h e  same t i m e .  The s o l u t i o n  was a c i d i f i e d
w i t h  h y d r o c h l o r i c  a c i d  and  t h e  e t h e r e a l  l a y e r  s e p a r a t e d  and
d_ried o v e r  p o t a s s i u m  c a r b o n a t e .  The e t h e r  was e v a p o r a t e d  o f f
and on c o o l i n g  and s c r a t c h i n g  t h e  r e s i d u e  a w h i t e  s o l i d  was
0 o
o b t a i n e d .  Crude y i e l d  16 g .  m . p . 8 1 - 8 7 *
The s o l i d  was c r y s t a l l i s e d  s e v e r a l  t i m e s  from
p e t r o l e u m  e t h e r  ( b . p . 8 0 - 1 0 0 ) .
o o 
m . p . 1 0 2 -1 0 3 *
Y i e l d  7 S ’ 50 %’
The p r o d u c t  was f u s e d  w i t h  t h e  c a r b i n o l  o b t a i n e d
by t h e  p r e v i o u s  e x p e r i m e n t .
m . p . 1 0 2 - 1 0 5 °
P r e p a r a t i o n  o f  4 - D i p h e n y l y l m e t h y l j ^ p r o p y l  c a r b i n o l .
OHCK>r«e
M.W. U s e d .
196 6 6-
7 3 8 23 S-
2 8 8 9 S-
I 'CK.
%
p - D i p h e n y l y l m e t h y l  k e t o n e  1 mol  
I s o p r o p y l  b r o m id e  6 m o i s
M agnesium  12 a to m s
The G r ig n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e  
u s u a l  manner and t h e  s o l u t i o n  d e c a n t e d  i n t o  a n o t h e r  f l a s k .
The p o w d e r e d  k e t o n e  was a d d ed  s l o w l y  and a v i g o r o u s  r e a c t i o n  
t o o k  p l a c e  t h e  s o l i d  d i s s o l v i n g  r e a d i l y .  The s o l u t i o n  was  
h e a t e d , u n d e r  r e f l u x ,  w i t h  h o t  w a t e r  f o r  -J h r .
The G r ig n a r d  compound v/as d e c o m p o se d  w i t h  w a t e r ,  t h e  
f l a s k  b e i n g  c o o l e d  a t  t h e  same t i m e .  The s o l u t i o n  was a c i d i f i e d  
w i t h  h y d r o c h l o r i c  a c i d ,  t h e  e t h e r e a l  l a y e r  s e p a r a t e d ,  and  d r i e d  
o v e r  p o t a s s i u m  c a r b o n a t e .  The e t h e r  was e v a p o r a t e d  o f f  and  a 
h o n e y  c o l o u r e d  s y r u p  v/as o b t a i n e d  w h ic h  a f t e r  p r o l o n g e d  
c o o l i n g  and s c r a t c h i n g  became a l m o s t  c o m p l e t e l y  s o l i d .
Crude y i e l d  7  g .
The p r o d u c t  was c r y s t a l l i s e d  from p e t r o l e u m  e t h e r
( b . p . 6 0  — 8 0 ) .
o o
m . p . 6 1 - 6 3 *
The c r y s t a l s  w e re  r e c r y s t a l l i s e d  from  t h e  same  
s o l v e n t  and d r i e d  i n  v a c u o .  C o l o u r l e s s  p l a t e s  w e r e  o b t a i n e d .
m . p . 6 3 - 0 4 .
A n a l y s i s .
C H 0 r e q u i r e s  C 8 5 * 0  %, f o u n d  8 4 . 3  
17 20
" " H 8 . 4  " 8 . 3
P r e o a r a t i o n  o f  4 - D l p h e n y l y l e m t i t h y l l s o p r o p y l  c a r b i n o l .
CKGI-C;
^ M.W. U s e d .
p - D i p h e n y l y - l i s o p r o p y l  k e t o n e  1 mol 2 2 4  1 1 g .
M eth y l  i o d i d e  3 m o i s  42 6  21 g .
M agnesium 6 a t o m s  144 7 S* .
The G r ig n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e
u s u a l  manner and t h e  s o l u t i o n  d e c a n t e d  i n t o  a n o t h e r  f l a s k .
The pow dered  k e t o n e  was a d d e d  g r a d u a l l y  and i t  d i s s o l v e d
r e a d i l y ' i n  t h e  s o l u t i o n .  The f l a s k  was h e a t e d  w i t h  h o t  w a t e r
f o r  a b o u t  }  h r .
The G r i g n a r d  compound was d e c o m p o se d  w i t h  w a t e r ,  t h e
f l a s k  b e i n g  c o o l e d  a t  t h e  same t à m e . An e m u l s i o n  v/as form ed
w h ic h  was d e s t r o y e d  by t h e  a E d i t i o n  o f  h y d r o c h l o r i c  a c i d .  The
e t h e r e a l  l a y e r  v/as s e p a r a t e d ,  w a sh ed  w i t h  w a t e r  a n d  d r i e d  o v e r
p o t a s s i u m  c a r b o n a t e .  The e t h e r  v/as e v a p o r a t e d  o f f  and  on
c o o l i n g  and s c r a t c h i n g  t h e  r e s i d u e  a v / h i t e  s o l i d  was o b t a i n e d .
Crude y i e l d  1 1 , 5  g .  98
o o
m. p . 6 1 - 6 4 .
The s o l i d  was c r y s t a l l i s e d  from p e t r o l e u m  e t h e r
0 0
( b . p . 6 0 - 8 0 ) s e v e r a l  t i m e s .  L a r g e  c o l o u r l e s s  r e c t a n g u l a r  p l a t e s  
w ere  fo rm ed  i n  a g g r e g a t e s ,
m . p . ü 3 - ô 4 .
The p r o d u c t  was f u s e d  w i t h  t h e  p r o d u c t  o f  t h e  
p r e v i o u s  e x p e r i m e n t .
m . p . o 3 - o 4 .
 :
( 9
P r e p a r a t i o n  o f  c o - C h l o r o a c e t y l d i P h e n y l .
R e f .  C o l l e t  ( B u l l . S o c . chim-. 1 3 9 7 , ( 3 )  17 , 5 1 0 )
Q - ( P - c o , c h , . a
M.W. U s e d .
D i p h e n y l 2 m o i s 308 31 6*
C h l o r o a c e t y l  c h l o r i d e 1 mol 113 1 1 6 -
Alum in iu m  c h l o r i d e 1 .2  m o i s 160 ' 16
The p o w d e re d  a l u m in iu m  c h l o r i d e  was a d d e d  s l o w l y  
t o  t h e  a c i d  c h l o r i d e  and t h e  d i p h e n y l  i n  c a r b o n  d i s u l p h i d e .
A y e l l o w  a d d i t i o n  compound s e p a r a t e d  i n  t h e  c o l d  and  no h  
h y d r o c h l o r i c  a c i d  was e v o l v e d .  On warming t h e  h y d r o c h l o r i c  a c i d  
was g i v e n  o f f .  A f t e r  3 h r s  a d a r k  c r y s t a l l i n e  m ass  was
w h ic h  was e x t r a c t e d  w i t h  c h l o r o f o r m .  The s o l v e n t  was  
e v a p o r a t e d  o f f  a n d  on c o o l i n g  t h e  r e s i d u e  became a c r y s t a l l i n e  
m a s s .  The p r o d u c t  was d i s s o l v e d  i n  t o l u e n e  and  tw ice"  t h e  vo lum e  
o f  p e t r o l e u m  e t h e r  ( b . p . 6 0 - 8 0 )  a d d e d  . T h i s  was r e p e a t e d .
Y e l l o w  brown p r i s m s  w ere  o b t a i n e d .
Y i e l d  8 g .
m .p .  126-129^.
The p r o d u c t  v/as c r y s t a l l i s e d  from c a r b o n  
t e t r a c h l o r i d e  when g l i s t e n i n g  brown n e e d l e s  w ere  fo r m e d .
Y i e l d  6 g .
m . p . 1 2 9 - 1 3 0 .
P r e o a r a t i o n  o f  4 : 4 - D i c h l o r o a c e t y l d i o h e n y l .
U-CH^ .CO
M«W. U sed .
D i o h e n y l  1 mol 154 50 g .
C h l o r o a c e t y l  c h l o r i d e  2 . 5  m o i s  233  9 4  g .
A lum in ium  c h l o r i d e  3 m o i s  400  135 g*
The c h l o r o a c e t y l  c h l o r i d e  was a d d e d  t o  a m i x t u r e  o f
. t h e  o t h e r  r e a g e n t s  i n  c a r b o n  d i s u l o h i d e .  H y d r o c h l o r i c  a c i d
was r e a d i l y  e v o l v e d  a n d  a r ed  brown s o l i d  s e p a r a t e d .  The
f l a s k  was h e a t e d  f o r  a n  h o u r  w i t h  warm w a t e r .  A t  t h e  end o f
t h a t  t i m e  no more h y d r o c h l o r i c  a c i d  was g i v e n  o f f  and  a s o l i d
m ass  was form ed  i n  t h e  b o t t o m  o f  t h e  f l a s k .  On t h e  a d d i t i o n  o f
w a t e r  a b a t h - b r i c k  l i k e  p o w d er  was o b t a i n e d .
The p r o d u c t  was d r i e d  i n  t h e  a i r  and  t h e n
c r y s t a l l i s e d  from c y c l o h e x a n e n e . L a r g e  i r r e g u l a r  n e d l e s  were
form ed  w h ic h  w e re  d r i e d  i n  v a c u o  o v e r  p h o s p h o r u s  p e n t o x i d e .
Y i e l d  g .
o o
m . p . 2 2 6 - 2 2 7 .
The s u b s t a n c e  was s p a r i n g l y  s o l u b l e  i n  e t h e r ,  
a c e t o n e , a l c o h o l  a n d  x y l e n e .
A n a l y s i s .
C h l o r i n e  d e t e r m i n e d  by C a r i u s  m e th o d .
. 1 3 2 8  s  o f  s u b s t a n c e  g a v e  . 1 6 5 4  g  o f  s i l v e r  c h l o r i d e .
C H 0 Cl r e q u i r e s  Cl 2 1 . 1  fo u n d  2 2 . 4  
16 12 2 2
A c t i o n  o f  P i p e r i d i n e  on c o - C h l o r o a c e t y l d i p h e n y l .
c o - C h l o r o a c e t y l d i p h e n y l  1 g .
P i p e r i d i n e  10 g .
The c j D - c h l o r o a c e t y l d i p h e n y l  and  P i p e r i d i n e  w ere  
m ixed  t o g e t h e r  i n  t h e  c o l d .  H e a t  was e v o l v e d  and  t h e  
p i p e r i d i n e  s a l t  s e p a r a t e d .  The s o l u t i o n  -was h e a t e d  f o r  }  h r ,  
i t  was t h e n  c o o l e d  a nd  w a t e r  a d d e d . A t  f i r s t  a c l e a r  s o l u t i o n  
was o b t a i n e d  and t h e n  a c r y s t a l l i n e  p a s t e .  The s o l u t i o n  was  
c o n s i d e r a b l y  d i l u t e d  a n d  t h e n  f i l t e r e d .  The p r o d u c t  was  
r e c r y s t a l l i s e d  from a q u e o u s  a l c o h o l .  C o l o u r l e s s  n e e d l e s  w e r e  
f o r m e d .
n ^ om . p . 7 9 - 8 0  s o f t e n i n g  a t  7 0 .
The s u b s t a n c e  was m ixed  w i t h  t h e  p r o d u c t  o b t a i n e d  
by t h e  a c t i o n  o f  p i p e r i d i n e  on c o - b r o m o a c e t y l d i p h e n y l .
Ù o
m . p . 7 8 - 8 1  w i t h  no p r e v i o u s  s o f t e n i n g .
9 1
A c t i o n  o f  P i p e r i d i n e  on c u -B ro m o a c e ty ld ip h e n y l .
c o -B r o m o a c e t s i ld ip h e n y l  1 g .
P i p e r i d i n e  10 g .
The ( D - b r o m o a c e t y l d i p h e n y l  and t h e  p i p e r i d i n e  v/ere  
m ixed  t o g e t h e r  i n  t h e  c o l d .  The m i x t u r e  became h o t  and  t h e  
p i p e r i d i n e  s a l t  s e p a r a t e d  o u t ,  t h e  s o l u t i o n  v/as h e a t e d  f o r  
}  h r  and t h e n  c o o l e d  and d i l u t e d  w i t h  v /a t e r ,  M  o r a n g e  y e l l o w  
s o l i d  was o b t a i n e d  w h ich  was o n l y  p a r t i a l l y  s o l u b l e  i n  b o i l i n g  
a q u e o u s  a l c o h o l ,  a red  o i l  b e i n g  u n d i s s o l v e d .  The p r o d u c t  was  
t h e r e f o r e  b o i l e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d  and f i l t e r e d .
^ The s p a r i n g l y  s o l u b l e  h y d r o c h l o r i d e  s e p a r a t e d  o u t  i n  c o l o u r l e s s  
l e a f l e t s .  The warm s o l u t i o n  o f  t h e  h y d r o c h l o r i d e  was t r e a t e d  
w i t h  a q u e o u s  ammonia. The p r e c i p i t a t e  was f i l t e r e d  o f f  and
c r y s t a l l i s e d  from a l c o h o l .  C o l o u r l e s s  l e a f l e t s  were  fo rm e d .
0 ^ o
m . p . 7 8 - 8 0  s o f t e n i n g  a b o u t  70  *
 ^ 2 .  œ - B r o m o a c e t y l d i p h e n y l  • 15 g*
P i p e r i d i n e  15 g*
The r e a g e n t s  w ere  d i s s o l v e d  i n  100 c c  o f  a l c o h o l  and
h e a t e d  f o r  1 h r .  E x c e s s  o f  w a t e r  was t h e n  add ed  t o  t h e  s o l u t i o n
w h ic h  was a l s o  made a m m o n ia c a l .  The p r e c i p i t a t e  v/as f i l t e r e d
o f f  and d i s s o l v e d  i n  100 c c  o f  a b s o l u t e  a l c o h o l .  Long n e e d l e s
s e p a r a t e d  w h ic h  w ere  f i l t e r e d  o f f  and  d r i e d  i n  v a c u o .
o ^
Y i e l d  10 g .  m . p . 9 3- 9 4*
The m o th e r  l i q u o r s  were  c o m p l e t e l y  p r e c i p i t a t e d  w i t h
w a t e r ,  t h e  p r e c i p i t a t e  was f i l t e r e d  o f f  and d r i e d  i n  v a c u o .
0 o
Y i e l d  5 g .  m . p . 7 3 - 7 4  w i t h  p r e v i o u s  s o f t e n i n g .
9 3
3 '  G ) - P l p e r l d l n o a c e t y I d i p h e n y l  was fo u n d  t o  be m ost  e a s i l y  
p r e p a r e d  by t h e  f o l l o w i n g  m eth o d .  
œ - B r o m o a c e t y l d i p h e n y l  ‘ 30 g .
P i p e r i d i n e  30 g .
The p i p e r i d i n e  was gr o u n d  i n  a m o r t a r ,  t h e .  
( D - b r o m o a c e t y l d i p h e n y l  b e i n g  d u s t e d  i n  g r a d u a l l y . The p a s t e  was  
grou n d  s t e a d i l y  f o r  30 m i n s .  100 c c  o f  w a t e r  w e re  a d d ed  t o  
t h e  p a s t e  and g r o u n d  i n t o  i t .  D i l u t e  ammonia was t h e n  add ed  
t o  i t  u n t i l  t h e  s u s p e n s i o n  was a m m o n i a c a l . A f t e r  c o o l i n g  t h e  
so l  i d  was f i l t e r e d  o f f  add  w e l l  w ashed  w i t h  w a t e r .  The s o l i d  
was t h e n  d i s s o l v e d  i n  e x c e s s  d i l u t e  h y d r o c h l o r i c  a c i d ,  f i l t e r e d  
abd b a s i f i e d .  The b a s e  was f i l t e r e d  o f f  an d  d r i e d  i n  v a c u o .
Y i e l d  27 g* m . p . 7 0^ 9 0  *
The b a s e  was c r y s t a l l i s e d  s e v e r a l  t i m e s  from a b s o l u t e  
a l c o h o l  and d r i e d  i n  va cuo  o v e r  s u l p h u r i c  a c i d .  P i n e  c o l o u r l e s s
n e e d l e s  were  o b t a i n e d .
o o 
m . p . 9 3 —9 4 .
A n a l y s i s .
N i t r o g e n ,  c H ON r e q u i r e s  N 5*0  %, fo u n d  5 ,1 
19  21 ^
• 4 93 2  g o f  s u b s t a n c e  g a v e  2 1 . 7  c c  o f  m o i s t  n i t r o g e n  a t  19 / 7 6 2  mm.
C H ON r e q u i r e s  C 81 . 7  fo u n d  7 9 * 3  
19 21
H 7 . 6  io, " 7 . 5 rtf/'a *
9*^




A small,  q u a n t i t y  o f  œ - p i p e r i d i n o a c e t y l d l p h e n y l  was  
d i s s o l v e d  i n  a s  l i t t l e  a l c o h o l  a s  p o s s i b l e  and m ixed  v / i th  
a b o u t  a n  e q u a l  q u a n t i t y  o f  p i p e r i d i n e . The s o l u t i o n  was h e a t e d  
i n  a s e a l e d  t u b e  f o r  a n  h o u r  on t h e  w a t e r - b a t h .
The p r o d u c t  was p r e c i p i t a t e d  v / i th  w a t e r  and  ===£. 
t h e  p r e c i p i t a t e  f i l t e r e d  o f f  and  c r y s t a l l i s e d  from w a t e r .  
C o l o u r l e s s  p l a t e s  s e p a r a t e d , w h i c h  were  d r i e d  on t h e  w a t e r - b a t h .
m . p . 1 3 4 - 1 6 5  *
A n a l y s i s ,
.2451  g o f  s u b s t a n c e  g a v e  . 1 poO g o f  s i l v e r  i o d i d e .
l o r i i n e  3C . 0  g .
C H ONI r e q u i r e s  I 3 0 , 0  
20 2 4
95"
A t t e m n t e d  n r e p a r a t i o n  o f  œ - P i p e r i d i n o a c e t y l d i o h e n y l
e t h i o d i d e .
A snaTT q u a n t i t y  o f  n i p e r i d i n o a c e t y l d i n h e n y l  and  
e t h y l  i o d i d e  v/ere h e a t e d  t o g e t h e r  i n  a t e s t - t u b e  i n  a s m a l l  
f l a m e .  A p i e c e  o f  p o r o u s  p o t  was d r o p p e d  i n t o  t h e  t u b e  and  
t h e  e x c e s s  o f  e t h y l  i o d i d e  b o i l e d  o f f .
The so") i d  was c r y s t a l l i s e d  from a l c o h o l  and e t h e r  
was added t o  t a k e  up t h e  c r y s t a l s  f i r s t  fo rm e d .  A s t i c k y  d e p o s i t  
was o b t a i n e d  w h ic h  was a b a n d o n e d .
%P r e p a r a t i o n  o f  4 : 4 - P i p e r i d i n o a c e t y l d i p h e n y l .
/  M.W. U s e d .
4 : 4 - D i c h l o r o a c e t y l d i n h e n y l  1 mol 311 9 S*
P i p e r i d i n e  4 m o is  34o  12 g .
The d i c h l o r o a c e t y l d i p h e n y l  was d i s s o l v e d  i n  100 g  
o
o f  p h e n o l  a t  8 0 . The p i p e r i d i n e  was d i s s o l v e d  i n  12 g  o f
a b s o l u t e  a l c o h o l  and a d d ed  d u r i n g  2 m in s  t o  t h e  s o l u t i o n .  The
t e m p e r a t u r e  r o s e  t o  100^ A f t e r  h e a t i n g  f o r  h r  on t h e
w a t e r - b a t h  t h e  s o l u t i o n  was p o u r e d  i n t o  e x c e s s  o f  d L i lu te
c a u s t i c  s o d a .  A r e d  s o l i d  was p r e c i p i t a t e d  w h ic h  was f i l t e r e d
o f f  and d r i e d  i n  v a c u o  o v e r  p h o s p h o r u s  p e n t o x i d e .
Y i e l d  1 3 . 5  6 .
The s o l i d  was s o l u b l e  i n  b o t h  h o t  and c o l d  x y l e n e .
An o i l  s e p a r a t e d  w i t h  t h e  c r y s t a l s  on a t t e m p t i n g  t o  c r y s t a l l i e e
o
i t  from p e t r o l e u m  e t h e r  ( b , p . 8 0 - 1 3 0 ) .  The s o l v e n t  v/as e v a p o r a t e d  
o f f  and t h e  r e s i d u e  d i s s o l v e d  i n  50 h y d r o c h l o r i c  a c i d .  The ' 
s o l u t i o n  was d i l u t e d  add b a s i f i e d  w i t h  a q u e o u s  ammonia.  The  
f i r s t  p r e c i p i t a t e  o f  what a p p e a r e d  t o  be  l e s s  b a s i c  m a t e r i a l  
was s e p a r a t e d ,  A s e c o n d  p r e c i p i t a t e  o f  a p a l e  y e l l o w ,  s l i m y  
s o l i d  was d r i e d  s e p a r a t e l y .  The r e s i d u e  from t h e  p e t r o l e u m  
e t h e r  c r y s t a l l i s a t i o n  was t r e a t e d i i n  t h e  same way and t h e  
w h o le  d r i e d  i n  v a c u o .
The p r o d u c t  a p p e a r e d  t o  be  u n w o r k a b le  and was  
t h e r e f o r e  a b a n d o n e d .
A 7
2. As i n  t h e  c a s e  o f  c o - p i n e r i d i n o a c e t y l d i p h e n y l  t h e
compound was m o st  s u c c e s s f u l l y  p r e p a r e d  by g r i n d i n g  t h e
r e a g e n t s  t o g e t h e r .
, M.W. U sed
4 : 4 - D i c h l o r o a c ' e t y l d i p h e n y l  1 mol 311 9 g«
P i p e r i d i n e  12 m o i s  1020 36 g .
The 4 : 4 ^ - d i c h l o r o a c e t y l d i p h e n y l  was f i n e l y  g round  
and t h e n  a d d e d  s l o w l y  w i t h  g r i n d i n g  t b  t h e  p i p e r i d i n e  i n  a 
m o r t a r .  The m i x t u r e  was ground  p e r i o d i c a l l y  f o r  1 h r .  The 
w h o le  s e t  t o  a s t i f f  p a s t e  w h ic h  was d i l u t e d  a nd  t h e n  d i s s o l v e d  
i n  33 % h y d r o c h l o r i c  a c i d .  A t r a c e  o f  u n c h a n g e d  m a t e r i a l  was  
f i l t e r e d  o f f  and t h e  s o l u t i o n  b a s i f i e d  w i t h  a q u e o u s  ammonia.
The y e l l o w  p r e c i p i t a t e  was f i l t e r e d  o f f  and w a s h e d .  The 
p r o d u c t  was d r i e d  and c r y s t a l l i s e d  from d i l u t e  a c e t o n e , A 
s m a l l  p o r t i o n  c r y s t a l * ' i s e d  v / e l l  i n  l e a f l e t s  b u t  t h e  s o l u t i o n  
had t o  be  much d i l u t e d  t o  s e p a r a t e  t h e  b u lk  o f  t h e  y i e l d .  A 
b r o w n i s h  y e l l o w  c r y s t a l l i n e  p ow der  v/as f i l t e r e d  o f f  a n d  d r i e d
a t  1 0 0 .
o à
Y i e l d  4 . 5  g .  m . p . 1 4 3 - 1 4 4 ,
A f u r t h e r  3 g w ere  o b t a i n e d  by a d d i n g  more w a t e r  t o  
t h e  m o t h e r - 1 i q u o r ,
o o
m .p .  s o f t e n e d  a b o u t  1 2 0 , r a n  t o  r e d  l i q u i d  c . 1 3 0 , 
A n a l y s i s .
o
. 3 9 6 6  s  o f  s u b s t a n c e  g a v e  2 3 . 3  c c  o f  m o i s t  n i t r o g e n  a t  1 3 / 7 6 2  mm. 
C H O N  r e q u i r e s  N 6 . 9  fo u n d  6 . 8
26 32 2 2
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P r e p a r a t i o n  o f  P h e n y l - p - p h e n y l p h e n a c y l d l m e t h y l a m m o n i u m
b ro m id e
Q - Q c o . ch, . w  } e »
C D -E ro m o a c e ty ld ip h en y l  1 g .
D i m e t h y l a n i l i n e  5
The r e a g e n t s  w e re  h e a t e d  t o g e t h e r  i n  a b o i l i n g - t u b e
on a w a t e r - b a t h .  The p r o d u c t  was m e l t e d  and c o o l e d  s e v e r a l  t i m e s
and a f t e r  a b o u t  5 m in s  t h e  l i q u i d  c r y s t a l l i s e d  on c o o l i n g  and 
no l o n g e r , m e l t e d  on r e h e a t i n g .
The p r o d u c t  was c r y s t a l l i s e d  from m e t h y l  a l c o h o l  and  
e t h e r .  The s o l i d  was f i l t e r e d  o f f  and  r e c r y s t a l l i s e d  from  
w a t e r  from w h ic h  c o l o u r l e s s ,  f i n e  n e e d l e s  s e p a r a t e d .  They were  
d r i e d  i n  vacuo  o v e r  s u l p h u r i c  a c i d .
O Q
m . p . 1 4 4 - 1 4 5 •
A n a l y s i s .
. 1 1 2 0  s  o f  s u b s t a n c e  g a v e  .0 5 3 3  g  o f  s i l v e r  b r o m i d e .
Brom ine  2 0 . 4
C H ONBr r e q u i r e s  2 0 .1  
22  22
9 9
A c t i o n  o f  U i e t h y l a m i n e  on c o - B r o m o a c e t y l d i o h e n y l .
M.W. U s e d .
ü ) -B r o m o a ce ty Id i p h e n y l  1 mol 275  10 g .  .
U i e t h y l a m i n e  4 m o i s  292 10 g .
The o - b r o m o a c e t y l d i p h e n y l  was d i s s o l v e d  i n  150 c c  v f  
a l c o h o l  and poured  i n t o  a r o u n d - b o t t o m e d  f l a s k  f i t t e d  w i t h  a 
r e f l u x  c o n d e n s e r .  The f l a s k  was h e a t e d  on t h e  w a t e r - b a t h  and  
t h e  d i e t h y l a m i n e  run i n  down t h e  c o n d e n s e r  by means o f  a t a p -  
f u n n e l .  The s o l u t i o n  was r e f l u x e d  f o r  1 h r .  D i l u t e  ammonia was 
t h e n  a d d e d ,  t h e  p r e c i p i t a t e  f i l t e r e d  o f f  and d i s s o l v e d  i n  d i l u t e  
h y d r o c h l o r i c  a c i d .  No s a t i s f a c t o r y  c r y s t a l l i s a t i o n  c o u l d  be- 
e f f e c t e d .
2 , (ü - B r o m o a c e t y ld i p h e n y l  27 g .
D i e t h y l a m i n e  27 S-
The c o - b r o m o a c e t y l d i p h e n y l  was d i s s o l v e d  i n  1000 cc  
o f  A .R .  a c e t o n e .  The r e a c t i o n  was c a r r i e d  o u t  a s  b e f o r e .  The 
a c e t o n e  was d i s t i l l e d  o f f ’ and t h e  b a s e  p r e c i p i t a t e d  w i t h  
d i l u t e  ammonia. The b a s e  was f i l t e r e d  o f f  and d i s s o l v e d  i n  
d i l u t e  h y d r o c h l o r i c  a c i d .  The s o l u t i o n  w ou ld  n o t  f i l t e r  w h ich  
p r o b a b l y  due t o  t h e  p r e s e n c e  o f  c o l l o i d a l  m a t t e r .
3 .  c o - B r o m o a c e t y l d i p h e n y l  13*5 6-
D i e t h y l a m i n e  16 g .
The c o - b r o m o a c e t y l d i p h e n y l  was d i s s o l v e d  i n  50 cc  o f  
a c e t o n e ,  t h e  d i e t h y l a m i n e  ad d ed  i n  t h e  c o l d  and t h e  s o l u t i o n  
r e f l u x e d  f o r  40 m i n s .T h e  s o l u t i o n  was c o o l e d  and t h e  d i e t h y l a m i n e
h y d r o b r o m id e  f i l t e r e d  o f f .  H y d r o c h l o r i c ' a c i d  was a d d ed  t o  t h e
f i l t r a t e ,  t h e  s o l i d  f i l t e r e d  o f f  and d i s s o l v e d  a g a i n  i n  t h e  
f i l t r a t e  w h ic h  was t h e n  made a l k a l i n e  w i t h  ammonia. The b a s e  
v/as d i s s o l v e d  i n  a l c o h o l  and b o i l e d  w i t h  c h a r c o a l  f o r  10 m in s ,
_  N o t h i n g  s e p a r a t e d  from t h e  r ed  s o l u t i o n  o b t a i n e d  by f i l t e r i n g .
100
k
P r e p a r a t i o n  o f  4 - D i p h e n y I m e t h y l - m - n i n e r i d i n o m e t h y l  
c a r b i n o l .
%
OH
' C K i -





M eth y l  i o d i d e 6 m o is 352 13 g .
Magnesium 10 a to m s 2 43 6 g .
The b a s e  v/as d i s s o l v e d  i n  e t h e r  and b e n z e n e  and d r i e d  
o v e r  p o t a s s i u m  c a r b o n a t e .  The G r ig n a r d  r e a g e n t  was p r e p a r e d  i n  
t h e  u s u a l  manner and  d e c a n t e d  i n t o  a n o t h e r  f l a s k .  The s o l u t i o n  
o f  t h e  b a s e  was add ed  s l o w l y  from a t a p - f u n n e l  w h i l e  t h e  f l a s k  
was g e n t l y  s h a k e n .  On a d d i n g  t h e  b a s e  t u b i d i t y  showed t h a t  
a r e a c t i o n  was a p p a r e n t l y  t a k i n g  p l a c e .  The f l a s k  was h e a t e d  
u n d e r  r e f l u x  f o r  2 j  h r s .
The G r i g n a r d  compound was d e c o m p o se d  w i t h  ammonium
p:., c h l o r i d e  s o l u t i o n .  The e t h e r e a l  p a r t  was s e p a r a t e d ,  w ashed  w i t h
w a t e r  and d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The e t h e r  was d i s t i l l e d
o f f .  The r e s i d u e  was d i s s o l v e d  i n  b e n z e n e  and p e t r o l e u m  e t h e r
(b .p .4 0 ° -6c f )  and  f i l t e r e d .  On e v a p o r a t i o n  an  o i l  was o b t a i n e d  
w h ic h  on c o o l i n g  s e t  t o  a f u n g u s  l i k e  m a s s ,  ( N . B . D u r in g  t h e
w h o le  o f  t h e  w o r k in g  up p r o c e s s  t h e r e  was a n  a b o m i n a b l e  o d o u r . )
The s o l i d  c o u l d  n o t  be  c r y s t a l l i s e d  from any  s o l v e n t  e x c e p t  
m e t h y l  a l c o h o l  and w a t e r  o r  e t h y l  a l c o h o l  and w a t e r  ( h y d r a t e ? )  
o r  a b s o l u t e  a l c o h o l .  The l a t t e r  a f t e r  d r y i n g  g a v e  w h i t e - n e e d l e s .
2 .  c o - ? i p e r i d i n o a c e t y l d i p h e n y l  9 g .
M eth y l  i o d i d e  27 g .
Magnesium ' 9 g .
lOl
The e x p e r i m e n t  was c a r r i e d  o u t  a s  b e f o r e .  On 
d e c o m p o s i n g  t h e  G r ig n a r d  compound an  e m u l s i o n  was o b t a i n e d  
w h ic h  was b r o k e n  down by a d d i n g  h y d r o c h l o r i c  a c i d .  The 
h y d r o c h l o r i d e  o f  t h e  b a s e  was f i l t e r e d  o f f ,  d i s s o l v e d  i n  w a t e r  
and b a s i f i e d  w i t h  . 8 8 0  ammonia. The c r u d e  prod ,uct  was  
c r y s t a l l i s e d  from a b s o l u t e  a l c o h o l  and  d r i e d  i n  v a cu o  o v e r  
s u l p h u r i c  a c i d .
m . p . 7 0 - 8 5 •
M.W, U s e d .
3 . c o - P i p e r i d i n o a c e t y l d i p h e n y l  1 mol 279  8 g .
M e th y l  i o d i d e  10 m o i s  1420 43 g .
Magnesium • 20  a to m s  430  14 g .
The b a s e  v/as r e c r y s t a l l i s e d  from a b s o l u t e  a l c o h o l  
and d r i e d  i n  vacuo o v e r  p h o s p h o r u s  p e n t o x i d e .  The G r ig n a r d  
r e a g e n t  was p r e p a r e d  i n  t h e  u s u a l  manner and  d e c a n t e d  i n t o  
a n o t h e r  f l a s k .  The k e t o n e  was a d d ed  s o l i d  s l o v / l y  and i t  
d i s s o l v e d  r e a d i l y  f o r m in g  a c l e a r  s o l u t i o n .  The s o l u t i o n  was  
r e f l u x e d  f o r  2 h r s  and a l l o w e d  t o  s t a n d  o v e r n i g h t .  The 
G r ig n a r d  comnound was d e c o m p o se d  w i t h  w a t e r  a nd  h y d r o c h l o r i c  
a c i d  and t h e  s o l u t i o n  f i l t e r e d ,  some o i l y  s o l i d  w ou ld  d i s s o l v e  
i n  n e i t h e r  e x c e s s  a c i d  n o t  e t h e r .
The o i l y  s o l i d  was d i s s o l v e d  i n  h o t  a l c o h o l  and on  
c o o l i n g  g a v e  p l a t e s  o f  a h y d r o c h l o r i d e .  The h y d r o c h l o r i d e  o f  
b a s e  A was f i l t e r e d  o f f  and d eco m p o se d  w i t h  ammonia.  The b a s e  
was f i l t e r e d  o f f  and c r y s t a l l i s e d  from a l c o h o l .  I t  p r o v e d  t o  be  
i d e n t i c a l  w i t h  t h e  o r i g i n a l  b a s e .
The m o th e r  l i q u o r  from t h e  c r y s t a l l i s a t i o n  o f  b a s e  A 
h y d r o c h l o r i d e  was t r e a t e ' w i t h  ammonia and  b a s e  B f i l t e r e d  o f f  
a nd  c r y s t a l l i s e d  from a b s o l u t e  a l c o h o l .  V ü i i le  b a s e  A a o n e a r e d
C02,
t o  c r y s t a l l i s e  d i f f e r e n t l y  from t h e  o r i g i n a l  b a s e  w i t h  v/hich  
i t  was i d e n t i c a l ,  b a s e  B a p p e a r e d  t o  c r y s t a l l i s e  e x a c t l y  l i k e  
t h e  o r i g i n a l  b a s e .  B a se  B was d r i e d  i n  va cu o  o v e r  p h o s p h o r u s  
p e n t o x i d e ,
O o
m . n . 8 8 - 8 9 •
I t  was c r y s t a l l i s e d  t w i c e  from a b s o l u t e  a l c o h o l  
when f i n e  c o l o u r l e s s  n e e d l e s  v/ere o b t a i n e d ,
o o
m, p . 3 9 - 9 0 ,
A n a l y s i s ,
•5 5 3 2  g o f  s u b s t a n c e  g a v e  2 3 .2  c c  o f  m o i s t  n i t r o g e n  a t  17 / 7 6 2  mm. 
C H ON r e q u i r e s  4 . 7  fo u n d  4 , 9 ^ ,
20  25
(0^
P r e p a r a t i o n  o f  4 - D i p h e n y ly lm e th y l - c ü - p io e r i d in o i ï i e th y l  
c a r b i n o l  m e t h i o d i d e .
o o
C H , C H j
OH
A smal*'. q u a n t i t y  o f  t h e  c a r b i n o l  was d i s s o l v e d  i n  
a l i t t l e  a l c o h o l  and  m ix ed  w i t h  a n  e q u a l  volum e o f  m e t h y l  
i o d i d e .  The s o l u t i o n  was h e a t e d  i n  a s e a l e d  t u b e  f o r  1 h r  on  
t h e  w a t e r - b a t h .
T h e - c o n t e n t s  o f  t h e  t u b e  w ere  much d i l u t e d .  ? / i th  
w a t e r  t h e . s o l i d  f i l t e r e d  o f f  and c r y s t a l l i s e d  f r o m v e t e r .  
C o l o u r l e s s  p l a t e s  s e p a r a t e d  w h ich  v/ere f i l t e r e d  o f f  and d r i e d  
on t h e  w a t e r - b a t h .
m . p . 136-137•
A n a l y s i s .
. 2 4 4 3  g o f  s u b s t a n c e  g a v e  . 1 3 0 2  g o f  s i l v e r  i o d i d e .
C H ONI r e q u i r e s  2 9 .0  fo u n d  2 8 . 8  
21128
iOM-
A t t e m p t e d  p r e p a r a t i o n  o f  P h e n y l - 4 - d i p h e n y l y l -  
c o - p i p e r i d i n o m e t h y l  c a r b i n o l .
M.W. U s e d .
c o - P i p e r i d i n o a c e t y l  d i p h e n y l 1 mol 279 6 g .
Brom obenzene 10 m o is 1570 45 s .
Magnesium 20 a to m s 4 8 8 12 g .
The G r ig n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e  
u s u a l  manner and t h e  s o l u t i o n  d e c a n t e d  i n t o  a n o t h e r  f l a s k *
The k e t o n e  was a d d e d  t o  t h e  s o l u t i o n  s o l i d ,  a v i g o r o u s  
r e a c t i o n  t o o k  p l a c e  and i t  d i s s o l v e d  r e a d i l y .  The s o l u t i o n  
was r e f l u x e d  f o r  6 h r s .
The G r ig n a r d  compound was d e c o m p o se d  w i t h  a s t r o n g  
s o l u t i o n  o f  ammonium c h l o r i d e ,  t h e  f l a s k  b e i n g  c o o l e d  a t  t h e  
same t i m e .  An e m u l s i o n  was formed v/hich was d e s t r o y e d  by 
a d d i n g  more e t h e r .  The e t h e r e a l  l a y e r  was s e p a r a t e d  and d r i e d  
o v e r  p o t a s s i u m  c a r b o n a t e .  The e t h e r  was d i s t i l l e d  o f f  and a 
c l e a r  p a l e  brown l i q u i d  w h ic h  c o u l d  n o t  be  s o l i d i f i e d  was 
o b t a i n e d .  The l i q u i d  was d i s s o l v e d  i n  e t h e r  and e x t r a c t e d  v / i th  
h y d r o c h l o r i c  a c i d . The b a s e  was p r e c i p i t a t e d  w i t h  . 8 8 0  ammonia,  
f i l t e r e d  o f f  and  - c r y s t a l l i s e d  t w i c e  from a b s o l u t e  a l c o h o l .
m . p , 3 9 - 9 0 .
The m e t h i o d i d e  v/as p r e p a r e d  i n  t h e  u s u a l  way and  
v/as f o u n d  t o  be  i d e n t i c a l  w i t h  ' t h e  m e t h i o d i d e  o f  t h e  s t a r t i n g  
m a t e r i a l .
10?
P r e p a r a t i o n  o f - /  - C h l o r o b u t y r o n i t r l l e .
R e f s .  C onantj  S e g u r  and K i r n e r  ( J . A . C. S . 1 9 2 4 , 4 6 , 1 3 3 2 )  
o f .  G a b r i e l  ( H e r . 1 8 9 0 , 2 3 , 1 7 7 1 )
CNi
75 aT r i m e t h y l e n e  c h l o r o b r o m l d e  ,
f
P o t a s s i u m  c y a n i d e  30 g .
W ater  4?  c c .
A l c o h o l  147 c c .
The p o t a s s i u m  c y a n i d e  was d i s s o l v e d  i n  w a t e r  and  
poured i n t o  a r o u n d - b o t t o m e d  f l a s k  c o n t a i n i n g  t h e  a l c o h o l  
and c h l o r o b r o m l d e .  The s o l u t i o n  was b o i l e d  u n d e r  r e f l u x  f o r  
h r s .  The s o l u t i o n  was p o u r e d  i n t o  a l a r g e  q u a n t i t y  o f  w a t e r ,  
t h e  f l a s k  r i n s e d  o u r  v / i th  w a t e r  v/hioh was a d d e d  t  o^he b u lk  
and  c h l o r o f o r m  a d d ed  t o  a i d  t h e  s e p a r a t i o n  o f  t h e  l a y e r s , The 
c h l o r o f o r m  l a y e r  was s e p a r a t e d  and d r i e d  o v e r  p o t a s s i u m  
c a r b o n a t e .  The c h l o r o f o r m  was d i s t i l l e d  o f f  and t h e  r e s i d u e  
d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e ,  A c o l o u r l e s s ,  m o b i l e ,  
r e f r a c t i v e  l i q u i d  w i t h  a f a i n t  s m a l l  r e s e m b l i n g  c a r b y l a m i n e  
c i l s t i i T e d  o v e r  a t  9 O - 1 0 5 / 2 5  mm.
Y i e l d  30 g .  62 %.
A tte m p te d  p r e p a r a t i o n  o f  y ' - C h lo r o p r o p y lm e th y l  K e to n e .
M.W. U s e d ,
y - C h l o r o b u t y r o n i t r i l e  1 mol 103*5- 20 g .
M e th y l  i o d i d e  5 m o i s  7 1 0  140 g .
Magnesium 10 a to m s  240 46  g .
The G r ig n a r d  r e a g e n t  was p r e p a r e d  i n  t h e  u s u a l  manner
and  d e c a n t e d  i n t o  a n o t h e r  f l a s k .  The n i t r i l e  was d i s s o l v e d  i n
154 cc  o f  e t h e r  and a d d e d  s l o w l y  t o  t h e  s o l u t i o n .  A s l i g h t
c l o u d i n e s s  a p p e a r e d  w h ic h  d i s a p p e a r e d  a l m o s t  i m m e d i a t e l y ,
l a t e r  lum ps o f  w h i t e  s o l i d  a p p e a r e d  f l o a t i n g  i n  t h e  l i q u i d .
The f l a s k  was k e p t  i n  an  i c e  b a t h  f o r  4 h r s .  (A t  t h i s
t e m p e r a t u r e  t h e  r e a c t i o n  i s  c o n f i n e d  t o  t h e  n i t r i l e  g r o u p . )
The G r ig n a r d  compound was d e c o m p o se d  by p o u r i n g  t h e
s o l u t i o n  i n t o  i c e  and h y d r o c h l o r i c  a c i d .  A v /h i t e  s o l i d  was
form ed w h ic h  p a s s e d  r a p i d l y  i n t o  s o l u t i o n .  The e t h e r  l a y e r  was
rem oved and t h e  a q u e o u s  l a y e r  e x t r a c t e d  w i t h  e t h e r  t o  remove
b y - p r o d u c t s , e t c .  The s o l u t i o n  w h ic h  p r e s u m a b ly  c o n s i s t e d  o f  l
t h e  h y d r o c h l o r i d e  o f  t h e  i m i d e  v/as a l l o w e d  t o  s t a n d  f o r  24  h r s .
As no o i l  s e p a r a t e d  t h e  s o l u t i o n  was l e f t  t o  s t a n d
o v e r  t h e  w e e k - e n d .  The b r o w n is h  s o l u t i o n  was e x t r a c t e d  w i t h
e t h e r  and t h e  e t h e r e a l  l a y e r  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .
The e t h e r  was rem oved and t h e  r e s i d u e  d i s t i l l e d  u n d e r  r e d u c e d
p r e s s u r e .  A v e r y  s m a l l  q u a n t i t y  o f  a d a r k  brown o i l  came o v e r
O O
a t  8 0 - 9 0 / 3 3  mm.
The y i e l d  was so  s m a l l  t h a t  t h e  e x p e r i m e n t  was
a b a n d o n e d .
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P r e p a r a t i o n  o f  / - C h l o r o p r o o y l p h e n y l  K e t o n e .
R e f .  C o n a n t ,  Gegur an<i K i r n e r  ( J . A . C . S . 1 9 2 4 , 4 6 ,  r ' o 2 )
O . C r t ^ .  C H j .  O i j .  C O ( 2 )
y - C h l o r o b u t y r o n i t r i l e  17 g .
Brom obenzene  52 g .
Magnesium 6 . 5  g .
The G r ig n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e  
u s u a l  manner and d e c a n t e d  i n t o  a n o t h e r  f l a s k .  The c h l o r o n i t r i l e  
was d i s s o l v e d  i n  100 cc  o f  e t h e r  and a d d ed  g r a d u a l l y  t o  t h e  
s o l u t i o n  w h ic h  became c l o u d y  m o m e n t a r i l y  a s  t h e  s o l u t i o n s  
m ix e d .  The f l a s k  was k e p t  i n  a n  i c e  b a t h  f o r  h r s .  A f t e r  
a b o u t  T h r  c r y s t a l s  a p p e a r e d  on t h e  s i d e s  o f  t h e  f l a s k  and  
g r a d u a l l y  i n c r e a s e d .
The G r ig n a r d  compound was d ec o m p o se d  by p o u r i n g  t h e  
s o l u t i o n  i n t o  i c e  and h y d r o c h l o r i c  a c i d ,  t h e  f l a s k  w a s ' r i n s e d  
o u t  w i t h  i c e  c o l d  w a t e r  and t h e  r i n s i n g s  a d d ed  t o  t h e  b u l k .
The e t h e r  l a y e r  was rem oved  and t h e  a q u e o u s  l a y e r  e x t r a c t e d  
w i t h  e t h e r  t o  remove i m p u r i t i e s .  A f t e r  s t a n d i n g  f o r  36  h r s  
t h e  h y d r o c h l o r i d e  o f  t h e  im id e  s l o w l y  h y d r o l y s e d  and' t h e  k e t o n e  
s e p a r a t e d  a s  a d ark  g r e e n  o i l . The o i l  was e x t r a c t e d  w i t h ’e t h e r  
and t h e  e t h e r e a l  s o l u t i o n  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The 
e t h e r  was d i s t i l l e d  o f f  and t h e  d a rk  g r e e n  o i l  r e m a i n i n g  
d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e .
Crude y i e l d  15 g ,
o
. A y e l l o w  o i l  d i s t i l l e d  o v e r  a t  1 3 0 - 1 4 3 / 9  mm.
Y i e l d  10 g .  33
73^
0?
P r e p a r a t i o n  o f  ^ P i n e r i d i n o p r o p y l p h e n y l  K e to n e .
/  CH 2. — V / — \
' C H , . -  ^
' M.W. U s e d ,
y  - Chio ro  p r o p y l p h e n y l  k e t o n e  1 mol 182,5 10 g .
P i p e r i d i n e  3 m o i s  2p2 15 g .
The two s u b s t a n c e s  w ere  m ix e d  i n  a b o i l i n g  t u b e  
and h e a t e d  on t h e  w a t e r - b a t h  f o r  1 h r .  The c o n t e n t s  were  t h e n  
d i l u t e d  w i t h  s u f f i c i e n t  w a t e r  t o  d i s s o l v e  t h e  p i p e r i d i n e  
h y d r o c h l o r i d e  w h ic h  s e p a r a t e d .  The t u b e  was r i n s e d  o u i  and t h e  
r i n s i n g s  a d d ed  t o  t h e  b u l k .  The l i q u i d  was made a l k a l i n e  w i t h  
c a u s t i c  soda  and t h e  o i l  w h ic h  h a d  b e e n  p r e c i p i t a t e d  was  
e x t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  s o l u t i o n  was d r i e d  o v e r  
p o t a s s i u m  c a r b o n a t e .  The e t h e r  was d i s t i l l e d  o f f  and t h e  
r e s i d u e  d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e .
0
The p i p e r i d i n e  came o v e r  b e lo w  4 0 / 9  mm and a p a l e  
y e l l o w  o i l  a t  160^-135^9 mm.
Y i e l d  11 g .  87
loCj
P r e p a r a t i o n  o"^  y - P i p e r i d i n o p r o p y l p h e n y l  k e t o n e
m e t h i o d i d e .
^ a i  -  c H / v - v - j  ^
'  I
A few  d r o p s  o f  t h e  k e t o n e  v/ere d i s s o l v e d  i n  a l i t t l e  
a b s o l u t e  a l c o h o l ,  m e t h y l  i o d i d e  was a d d e d  and t h e  s o l u t i o n  
g e n t l y  h e a t e d  i n  a s m a l l  f l a m e  f o r  a few  m i n u t e s .  On c o o l i n g  
a c o p i o u s  w h i t e  c r y s t a l l i n e  p r e c i p i t a t e  was form e d .  The s o l i d  
was f i l t e r e d  o f f  and r e c r y s t a l l i s e d  from w a t e r  i n  w h ic h  i t  was 
f a i r l y  s o l u b l e .  S m a l l  p l a t e s  w ere  form ed w h ic h  w ere  c o l o u r l e s s .
m . p . 161 - 1 6 2 .
A n a l y s i s .
1 , . 2 5 8 6  5 o f  s u b s t a n c e  g a v e  . 1 6 2 6  g o f  s i l v e r  i o d i d e .
2 . . 2 6 2 8  g  " " " , 1 6 4 8  g " " " .
1 . I o d i n e  3 3 . 9
2 .  " 3 3 - 9
C H ONI r e q u i r e s  3 4 . 0  / .
16 24
Ho
A c t i o n  o f  M eth y l  m agnesium  i o d i d e  on 
Y - P i p e p i d i n o p r o p y l p h e n y l  k e t o n e ,
M.W. Used;
7 - P i p e r i d i n b p r o p y l p h e n y l  k e t o n e  1 mol 231 5 8*
M e th y l  i o d i d e  5 m o is  7 10  15 8*
Magnesium 10 a to m s  243 5 8*
The G r ig n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e
u s u a l  way and  t h e  so*' .ution d e c a n t e d  i n t o  a n o t h e r  f l a s k .  The
k e t o n e  was d i s s o l v e d  i n  50 c c  o f  e t h e r  a nd  ad d ed  t o  t h e
s o l u t i o n  v e r y  s l o w l y .  As e a c h  d r o p  e n t e r e d  t h e  s o l u t i o n  a
s l i g h t  c l o u d i n e s s  a p p e a r e d  w h ic h  became more p r o n o u n c e d .  The
f l a s k  was h e a t e d  w i t h  h o t  w a t e r  f o r  1 h r .  D u r in g  t h a t  t i m e  a
w h i t e  p r e c i o i t a t e  was fo rm e d .
The G r ig n a r d  comoound was d e c o m p osed  w i t h  ammonium
c h l o r i d e  s o l u t i o n ,  t h e  f l a s k  b e i n g  c o o l e d  a t  t h e  same t i m e .
The e t h e r e a l  l a y e r  v/as s e p a r a t e d  and d r i e d  o v e r  p o t a s s i u m
c a r b o n a t e .  The e t h e r  was d i s t i l l e d ,  o f f  and  t h e  r e s i d u e  d i s t i l l e d
u n d e r  r e d u c e d  p r e s s u r e . The C l a i s e n  d i s t i l l i n g  f l a s k  was
h e a t e d  i n  a p a r a f f i n  b a t h .  A p a l e  y e l l o w  o i l  came o v e r  a t
1 0 4 - 109b  mm.
Y i e l d  1 . 5  6 .
The p r o d u c t  w o u ld  n o t  form a m e t h i o d i d e .
A c t i o n  o f  M eth y l  m agnésium  i o d i d e  on  
Y - ? i p e r i d i n o n r o n y l p h e n y l  k e t o n e  c o n t i n u e d .
Y - P i p e r i d i n o p r o p y l p h e n y l  k e t o n e 1 mo 1.
M.W.
231
U s e d , 
5 g .
M eth y l  i o d i d e 2 m o is 2 3 4 6 g .
Magnesium 4 a to m s 97 3 g .
The G r i g n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e . 
u s u a l  manner and t h e  s o l u t i o n  d e c a n t e d  i n t o  a n o t h e r  f l a s k .
The k e t o n e  was d i s s o l v e d  i n  100 c c  o f  e t h e r  and added s l o w l y  
t o  t h e  s o l u t i o n .  A s l i g h t  c l o u d i n e s s  a p o e a r e d  a s  t h e  two 
s o l u t i o n s  : i i x e " and  a so*' id  a p p e a r e d .  The f l a s k  wa.s g e n t l y  h e a t e d  
w i t h  h o t  w a t e r  f o r  2 }  h r s .
The G r ig n a r d  comoound was d ecom p osed  v / i t h  an  i c e  c o l d  
s o l u t i o n  o f  ammonium c h l o r i d e .  The e t h e r e a l  l a y e r  was' s e p a r a t e d  
and d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  The e t h e r  was d i s t i l l e d  
o f f  and a t h i c k  y e l l o w  o i l  v/as o b t a i n e d .  I t  was c o o l e d  t o  -15^  
i n  i c e  and s a l t  and s c r a t c h e d  b u t  i t  c o u l d  n o t  be made t o  
s o l i d i f y .
A d rop  was t r e a t e d  v / i th  c o n c e n t r a t e d  h y d r o c h l o r i c
a c i d  a n d  a y e l l o w  o i l  w i t h  l a c h r i i a a t o r y  p r o p e r t i e s  and a
f a i n t  s m e l l  o f  b i t t e r  a lm o n d s  was o b t a i n e d .
On t r e a t i n g  a d r o p  w i t h  d i l u t e  h y d r o c h l o r i c  t h e  o i l
o b t a i n e d  was c o l o u r l e s s  and on a f d i n g  p l a t i n u m  c h l o r i d e  and
s c r a t c h i n g  no p l a t i n u m  s a l t  c o u l d  be  o b t a i n e d .
On h e a t i n g  a s t r o n g  a l c o h o l i c  s o l u t i o n -  w i t h  m e t h y l  
a
i o d i d e  a t  100 no m e t h i o d i d e  c o u l d  be  o b t a i n e d .
On h e a t i n g  a s i m i l a r  m i x t u r e  i n  a s e a l e d  t u b e  a t
o
100 f o r  1 y h r s  n o t h i n g  b u t  a s t i c k y  brown t a r  c o u l d  be  
o b t a i n e d .
in
P r e p a r a t i o n  o f  C i n c h o n i n e  m e t h o b r o m id e .
CH





M eth y l  s u l p h a t e  1 4 . 5  c c .
P o t a s s i u m  b r o m id e  Jo g .
The c i n c h o n i n e  was s u s p e n d e d  i n  450  c c  o f  a b s o l u t e  
m e t h y l  a l c o h o l  i n  a l a r g e  c o n i c a l  f l a s k . The m e t h y l  s u l p h a t e  
v/as a d d e d ,  t h e  c y l i n d e r  w h ic h  had c o n t a i n e d  i t  was washed o u t  
w i t h  75  c c  o f  a l c o h o l  and t h e  w a s h i n g s  ad d ed  t o  t h e  b u l k .  The 
f l a s k  was h e a t e d  w i t h  v/arm w a t e r  f o r   ^ h r .  A p a l e  y e l l o w  
s o l u t i o n  was o b t a i n e d .
The s o l u t i o n  was t r a n s f e r r e d  t o  a r o u n d -  b o t t o m e d  
f l a s k  and t h e  a l c o h o l  e v a p o r a t e d  o f f  u n d e r  r e d u c e d  p r e s s u r e ,  
(N .B .  In  some c a s e s  t h e  c i n c h o n i n e  m e t h o s u l p h a t e  was o b t a i n e d  
a s  a h o n e y  c o l o u r e d  sy r ù p  and  i n  o t h e r s  a s  f i n e  c o l o u r l e s s  
n e e d l e s . )  About  500  c c  o f  d i s t i l l e d  w a t e r  were  a d d ed  t o  t h e  
r e s i d u e  and t h e  s m a l l  e x c e s s  o f  c i n c h o n i n e  f i l t e r e d  o f f .  The
I?
f i l t r a t e  v/as v/arme'-i t o  a b o u t  60 and t h e  p o t a s s i u m  b r o m id e  
d i s s o l v e d  i n  5^5 c c  o f  b o i l i n g  w a t e r  was, a d d e d .  On c o o l i n g  
c o l o u r l e s s  p r i s m s  w ere  fo rm e d .
Y i e l d  40  g .
o o o
m . p . 2 1 9 - 2 2 0  s o f t e n e d  a t  2 0 4 ,
The a q u e o u s  s o l u t i o n  o f  t h e  m e t h o s u l p h a t e  had  a 
b l u e  f l u o r e s c e n c e  v /h i l e  t h a t  o f  t h e  m eth o b r o m id e  had a g r e e n .
M3
C o n v e r s i o n  o f  C i n c h o n i n e  m eth o b r o m id e  i n t o  
N - m e t h y l c i n c h o t o x i n e •
R e f .  C l a u s  and M u l l e r  ( B e r . i 8 6 0 , 1 J , 2 2 9 0 )
CH ^  CM2^
r  2
N
C i n c h o n i n e  m eth o b r o m id e  40 g .
P o t a s s i u m  h y d r o x i d e  (8 5  ^) 9 S«
The p o t a s s i u m  h y d r o x i d e  v/as d i s s o l v e d  i n  1300 c c  o f
w a t e r  and t h e  s o l u t i o n  h e a t e d  u n d e r  r e f l u x  on a m e t a l - b a t h  a t  
0
120 .  V/hen t h e  s o l u t i o n  r e a c h e d  t h i s  t e m p e r a t u r e  t h e  m eth obrom id e  
was a d d e d .  The s o l u t i o n  was r e  f l u x e d  f o r  7 h r s .
The o i l y  s o l i d  o b t a i n e d  was e x t r a c t e d  w i t h  e t h e r  and  
t h e  e t h e r e a l  s o l u t i o n  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e . On 
c o n c e n t r a t i n g  t h e  s o l u t i o n  a s o l i d  s e p a r a t e d  o u t  w h ic h  v/as 
f i l t e r e d  o f f  and dr ied ,  i n  va cu o  o v e r  s u l p h u r i c  a c i d .
 ^ o
m . p . 6 5 - 7 0 ,
The s o l i d  v/as r e c r y s t a l l i s e d  from a b s o l u t e  e t h e r
an d  d r i e d  o v e r  s u l p h u r i c  a c i d  a nd  p h o s p h o r u s  p e n t o x i d e .
o o 
m .p .  " 0^—73 ♦
Y i e l d  12 o*
R o t a t i o n  o f  N - m e t h y , l c i n c h o t o x i n e  p r e p a r e d  by t h i s  m ethod  
, 4 3 2 4  g o f  s u b s t a n c e  were  made up t o  20 c c  v / i th  
c h l o r o f o r m  a s  t h i s  was t h e  s o l v e n t  u s e d  by p r e v i o u s  w o r k e r s .
A 1 dcm t u b e  was u s e d .
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5791  =  t 2 . 1 6 2
= + 2 3 .1
The N -m e th y 1 c i n c h o t o x i n e  was f u r t h e r  c r y s t a l l i s e d
from e t h e r .
m . p . 7 2 - 7 4 ?
was u s e d .
1 . 3 0 1 6  b w ere  d i s s o l v e d  i n  20 c c  and a 2 dcm t u b e
C o r r e c t i o n  = - 0 , 2 3  
R -z +2 . 3 2 '
f 2 . 5 9
(a )
20 2 . 5 9 X 1 0 0
5791 = 2x 5 x 1 .3 0 1 5
=+ 1 9 . 9 °
i n
C o n v e r s i o n  o f ^ C i n c h o n i n e  m e t h i o d i d e  i n t o  
N - m e t h y I c i n c h o t o x i n e .
R e f .  Rabe and R i t t e r  ( B e r .  1 9 0 5 , 3 8 , 2 7 7 0 )
C i n c h o n i n e  m e t h i o d i d e  2 1 . 3  g .
Y/ater 2 40  c c ,
G - la c ia l  a c e t i c  a c i d  26  g .
Sodium h y d r o x i d e  ( 1 : 3  s o l u t i o n )  26  g .
The m e t h i o d i d e  was d i s s o l v e d  i n  w a t e r  and p o u r e d  
i n t o  a r o u n d - b o t t o m e d  f l a s k .  The a c e t i c  a c i d  an d  sod ium  
h y d r o x i d e  w ere  t h e n  m ix ed  and a d d e d .  The s o l u t i o n  was t h e n  
r e f l u x e d  a t  120* f o r  t h r e e  d a y s .  G a r n e t s  w ere  u s e d  t o  p r e v e n t  
bum pin g .  The s o l u t i o n  g r a d u a l l y  t u r n e d  d ark  brown.
The s o l u t i o n  was c o o l e d  and e x c e s s  o f  sod ium  
h y d r o x i d e  (20  g i n  100 cc  o f  w a t e r )  a d d e d .  A r e d d i s h  o i l  
s e p a r a t e d  w h ic h  was e x t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  
s o l u t i o n  was d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  On c o n c e n t r a t i n g  
t h e  s o l u t i o n  a s o l i d  s e p a r a t e d  o u t  v /hich was f i l t e r e d  o f f  and  
dried ,  i n  v a c u o .
Crude y i e l d . 3 g .  m . p . 7 0 - 7 3 *
Two r e c r y s t a l l i  s a t  ion's from b o i l i n g  a l c o h o l  and
c h a r c o a l  had  p r a c t i c a l l y  no d e c o l o r i s i n g  e f f e c t  on t h e  p r o d u c t .
I t  was t h e r e f o r e  d i s s o l v e d  i n  d i l u t e  h y d r o c h l o r i c  a c i d  and
r e p r e c i p i t a t e d  w i t h  sod ium  h y d r o x i d e .  The b a s e  o b t a i n e d  was
a l m o s t  q u i t e  so"' i d .  I t .  was d i s s o l v e d  i n  e t h e r  and on
c o n c e n t r a t i o n  a p a l e  o i n k  s o l i d  was o b t a i n e d .
o o
Y i e l d  2 , 5  G* m . p . 7 2 - 7 3 *
(It
R o t a t i o n  o f  N-me thy I c  i n c h o  t o x i n e  made by Rabe and
R i t t e r s  m eth o d .
1 .0461  G o f  s u b s t a n c e  v/ere made up t o  50 cc  w i t h
c h l o r o f o r m  and a 1 dcm t u b e  was u s e d .
C o r r e c t i o n  ~ + 0.23*^
S = + 0 .1 6 '^
= + 0 . 3 9
2cT 0 . 3 9 X 1 0 0
2 / 1 . 0 4 6 1
= + 1 3 . 5  *
I'T
A c t i o n  o f  M eth y l  magnésium  i o d i d e  on 
N - m e t h y l c  i n c h o  t o  x i n e .
M.W. U s e d .
N - m e t h y l c i n c h o t o x i n e  1 mol 308  6 g .
M eth y l  i o d i d e  6 m o i s  352 17 g .
Magnesium 12 a to m s  2 8 8  6 g .
The G r ig n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e
u s u a l  manner and d e c a n t e d  i n t o  a n o t h e r  f l a s k .  The b a s e  was
p ow dered  and a d d e d - s o l i d .  E f f e r v e s c e n c e  t o o k  p l a c e ,  a b r i g h t
y e l l o w  s o l i d  was formed and a g r e e n i s h  y e l l o w  s o l u t i o n  v/hich
became m i l k y  a f t e r  }  h r .  The f l a s k  was h e a t e d  f o r  6 h r s  on t h e
w a t e r - b a t h .
The G r i g n a r d  compound was d e c o m p o sed  w i t h  ammonium 
c h l o r i d e  s o l u t i o n ,  t h e  f l a s k  b e i n g  c o o l e d  a t  t h e  same t i m e .
The s o l u t i o n  showed no t e n d e n c y  t o  e m u l s i f y .  The e t h e r e a l  
l a y e r  was s e p a r a t e d  a n d  d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e .  Most  
o f  t h e  e t h e r  was d i s t i l l e d  o f f  b u t  no s o l i d  s e p a r a t e d .  The 
e t h e r  was t h e r e f o r e  c o m p l e t e l y  rem oved and  on c o o l i n g  and  
s c r a t c h i n g  t h e  o i l  o b t a i n e d  a p a l e  brown s o l i d  was fo rm e d .
Crude y i e l d  5 g .
The p r o d u c t  was c r y s t a l l i s e d  from p e t r o l e u m  e t h e r
0 0
( b , p . 6 0 - 6 0 ) and a p a l e  p i n k  pow der  was o b t a i n e d .
6 O
m . p . 7 2 - 7 3 .
m . p . 72^-73 m ix ed  w i t h  t h e  o r i g i n a l  b a s e  ( m . p . 7 2 - 7 3 )
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P r e p a r a t i o n  o f  t h e  M e t h i o d i d e s  o f  N - m e t h y l c i n c h o t o x i n e  
and t h e  p r o d u c t  o f  t h e  G r ig n a r d  r e a c t i o n .
I t  was fo u n d  t h a t  on h e a t i n g  an a l c o h o l i c  s o l u t i o n  
o f  t h e  s o l i d  w i t h  m e t h y l  i o d i d e  i n  a s e a l e d  t u b e  a s t i c k y  
t a r  was o b t a i n e d .
The m e t h i o d i d e s  o f  b o t h  s u b s t a n c e s  were  m ost  
s u c c e s s f u l l y  p r e p a r e d  by a l l o w i n g  a n  a l c o h o l i c  s o l u t i o n  o f  
t h e  s u b s t a n c e  t o  s t a n d  w i t h  m e t h y l  i o d i d e  i n  t h e  c o l d .  In  
b o t h  c a e s  w a r ty  m a s s e s  s e p a r a t e d  i n  r a d i a t i n g  l i n e s .
M e t h i o d i d e  o f  N - m e t h y l c i n c h o t o x i n e .
The p r o d u c t  was f i l t e r e d  o f f  and c r y s t a l l i s e d  
from a b s o l u t e  a l c o h o l  v/hen v e r y  f i n e  c o l o u r l e s s  n e e d l e s  were  
o b t a i n e d .
m . p . 19 6 - 1 9 7 •
M e t h i o d i d e  o f  G r ig n a r d  p r o d u c t .
The p r o d u c t  was t r e a t e d  i n  t h e  same way a s  b e f o r e ,
m . p . 196 “ 197? 
m . p . 1 9 o - 1 9 7 ^ m i x e d  w i t h  N - m e t h y l p i n c h o t o x i n e
m e t h i o d i d e .
The r o t a t i o n  o f  t h e  p r o d u c t  o f  t h e  G r ig n a r d  r e a c t i o n  
was m e a s u r e d .
1 #:3016 g o f  s u b s t a n c e  were  d i s s o l v e d  i n  20 c c  o f  
c h l o r o f o r m  and a 2 dcm t u b e  was u s e d ,
o
C o r r e c t i o n  = -  0 . 2 3
R -  -f 2 . 8 3  
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Iiq
A c t i o n  o f  Phenyl  magnesium brom ide  on N - m e t h y l c i n c h o t o x i n e .
M.Vf. ' U s e d .
N - m e t h y l c i n c h o t o x i n e  1 mol 308  10 g .
Brom obenzene  3 m o i s  471 16 g .
Magnesium 6 a to m s  146 5 g*
The G r ig n a r d  r e a g e n t  was c a r e f u l l y  p r e p a r e d  i n  t h e  
u s u a l  manner and t h e  s o l u t i o n  d e c a n t e d  i n t o  a n o t h e r  f l a s k .
The b a s e  was a d d ed  i n  a s o l u t i o n  o f  e t h e r  and b e n z e n e .  A 
p r e c i p i t a t e  was formed t o w a r d s  t h e  end og  the- a d d i t i o n  and  
f i n a l l y  a t h i c >  l i q u i d .  The f l a s k  was h e a t e d  f o r  1 h r  w i t h  
v/arm w a t e r .
The f l a s k  was c o o l e d  and t h e  s o l u t i o n  poured i n t o  
ammonium c h l o r i d e  s o l u t i o n ,  t h e r e  was a p p a r e n t l y  no e x c e s s  o f  
G rign a rd  r e a g e n t .  The e t h e r e a l  l a y e r  was s e p a r a t e d , t h e  
a q u e o u s  p a r t  e x t r a c t e d  w i t h  e t h e r  and t h e  e t h e r e a l  s o l u t i o n  
a dd ed  t o  t h e  p r e v i o u s  o n e .  The b a s e  was e x t r a c t e d  from t h e  
e t h e r  by s h a k i n g  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d .  The a c i d  
s o l u t i o n  v/as made a l k a l i n e  and t h e  b a s e  e x t r a c t e d  w i t h  e t h e r .
The e t h e r e a l  so""ution was d r i e d  o v e r  p o t a s s i u m  c a r b o n a t e  and
I
t h e  e t h e r  e v a p o r a t e d  o f f .
On c r y s t a l l i s i n g  t h e  r e s i d u e  from e t h e r  l a r g e  
c r y s t a l s  were  o b t a i n e d .
m.p .7 i>-74^
o o
m .p .  - 7 4  mixed w i t h  s t a r t i n g  m a t e r i a l .
2» N - m e t h y l c i n c h o t o x i n e 1 mol 30S 9 g .
Brom obenzene 10 m o is 1570 4 8  g .
Magnesium 20, a to m s 486 14 g .
The r e a c t i o n  was c a r r i e d  o u t  a s  b e f o r e  and t h e
120
f l a s k  was h e a t e d  w i t h  warm w a t e r  f o r  4 h r s .  The b a s e  was p u r i f i e d  
a s  b e f o r e .
The r e s i d u e  o b t a i n e d  a f t e r  e v a p o r a t i n g  o f f  t h e  
c th erT  s e t  s o l i d  o v e r - n i g h t  a f t e r  i n o c u l a t i o n  w i t h  
N - m e t h y l c i n c h o t o x i n e .
-
\2\
P r e p a r a t i o n  o f  3 - N i t r o p h e n a c e t i n .
R e f .  Wender (G -azzet ta  18 8 9 , 1 9 , 2 1 9 )
P h e n a c e t i n  * 100 g .
G - la c ia l  a c e t i c  a c i d  430  c c .
N i t r i c  a c i d  ( d = 1 . 2 7 5 )  4^0 c c .
The n i t r i c  a c i d  was a d d ed  s l o w l y  t h  t h e  p h e n a c e t i n  
i n  t h e  g l a c i a l  a c e t i c  a c i d  t h e  t e m p e r a t u r e  b e i n g  k e p t  a t  a b o u t  
2 0 ^ by s t a n d i n g  t h e  b e a k e r  i n  a . b a t h  o f  i c e  and w a t e r .  The 
s o l u t i o n  r a p i d l y  became a d e e p  o r a n g e  c o l o u r .  A b r i g h t  y e l l o w  
s o l i d  b e g a n  t o  s e p a r a t e  o u t  when n e a r l y  a l l  t h e  a c i d  had b e e n  
a d d e d .  C rushed  i c e  was ad d ed  t o  t h e  s o l u t i o n  u n t i l  p r e c i p i t a t i o n  
was c o m p l e t e .  When t h e  i c e  had m e l t e d  t h e  s o l i d  was f i l t e r e d  
o f f ,  w ashed  w i t h  w a t e r  and d r i e d  on t h e  w a t e r - b a t h .  A b r i g h t  
y e l l o w  pow der  was o b t a i n e d .
O o
m . p . 1 0 2 - 1 0 3  s o f t e n i n g  a t  9 9 .
Crude y i e l d  100 g .
A v e r a g e  c r u d e  y i e l d  84  %»
On c r y s t a l l i s a t i o n  o f  a s m a l l  p o r t i o n  from a l c o h o l
o 0
f i n e  y e l l o w  n e e d l e s  w ere  o b t a i n e d  m . p . 1 0 3 - 1 0 4 .
I2Z
P r e n a r a t i o n  o f  3 - N i t r o p h e n e t l d i n e .
3 - N i t r o p h e n a c e t i n  72  g .
H y d r o c h l o r i c  a c i d  2 3 8  g .
W ater  72 g .
The r e a c t a n t s  w ere  m ixed  and b o i l e d  u n d e r  r e f l u x  f o r  
a b o u t  30 m i n s .  A d e e p  o r a n g e  r e d  s o l u t i o n  was o b t a i n e d .  On 
p o u r i n g  t h e  s o l u t i o n  i n t o  a l a r g e  q u a n t i t y  o f  w a t e r  a r e d  
p r e c i o i t a t e  was fo rm e d .  The s o l u t i o n  was made a l k a l i n e  w i t h  ‘ 
. 8 8 0  ammonia and  t h e  s o l i d  f i l t e r e d  o f f ,  washed w i t h  w a t e r  and  
^ r i e d  on t h e  w a t e r - b a t h .  A b r i g h t  r e d  pow der  was o b t a i n e d .
m , p . 1 1 1 - 1 1 2  s o f t e n i n g  a t  110.
Crude y i e l d  58 g .
A s p e c i m e n  c r y s t a l l i s e d ,  from a l c o h o l . form ed b r i g h t  
r e d  n e e d l e s  m , p . 1 1 2 - 1 1 3  ^
A v e r a g e  c r u d e  y i e l d  95
as
P r e p a r a t i o n  o f  4 - I o d o - ] ) - n l t r o n h e n e t o l e .
R e f .  R e v e r d l n  ( H e r , 1 3 9 6 , 2 9 , 2 5 9 7 )
M.W. U s e d .
3 - N l t r o p h e n e t i d l n e  Î giol 182 oO g .
H y d r o c h l o r i c  a c i d  2 }  m o is  9 1 . 2 5  83 c c .
P o t a s s i u m  i o d i d e  1 mol 166 55 6*
Sodium n i t r i t e  1 mol 69 23 6*
The d i a z o t i s a t i o n  was c a r r i e d  o u t  c a r e f u l l y  i n  t h e
O o
u s u a l  way. The t e m p e r a t u r e  was k e p t  b e t w e e n  0 and 5 d u r i n g  
t h e  a ' ^ d i t i o n  o f  t h e  sod ium  n i t r i t e .  Any  e x c e s s  o f  n i t r o u s  a c i d  
was d e s t r o y e d  w i t h  u r e a .  The s o l u t i o n  was f i l t e r e d  and  add ed  
s l o w l y  t o  t h e  p o t a s s i u m  i o d i d e  d i s s o l v e d  i n  1000 c c  o f  w a t e r .
The s o l u t i o n  was h e a t e d  on t h e  w a t e r - b a t h  u n t i l  
d e c o m p o s i t i o n  was c o m p l e t e .  The s o l u t i o n  was made a l k a l i n e  
w i t h  c a u s t i c  soda  and t h e  dark  o i l  w h ic h  s e p a r a t e d  was f r e e d  
f r o n  t h e  a q u e o u s  p a r t  by d é c a n t a t i o n .  The o i l  was p o u r e d  
i n t o  a f l a s k  and  s t e a m - d i s t i l l e d . A y e l l o w  o i l  came o v e r  
w h ic h  s o l i d i f i e d  on c o o l i n g  i n  f i n e  n e e d l e s .  They w e re  
f i l t e r e d  o f f ,  w ashed  w i t h  w a t e r  and d r i e d  i n  v a c u o .
m . p . 62^ 63  ^ s o f t e n i n g  a t  57^
Y i e l d  53 6»^
The p r o d u c t  was  c r y s t a l l i s e d  from p e t r o l e u m  e t h e r
O Ù
( b . p . 8 0 - 1 0 0 ) and f i n e  y e l l o w  n e e d l e s  w ere  o b t a i n e d .
m . p . o 2 - o 3 *
A v e r a g e  y i e l d  a f t e r  c r y s t a l l i s a t i o n  54
mP r e p a r a t i o n  o f  4 :^ ;^D iü thoxy-2  : 2 ^ d i n l t r o d i p h e n y l
by a n  U l lm a n n  r e a c t i o n .
4 - 1 ) d o - 3 - n i t r o p h o n e t o i e 60 o •
C opper  b r o n z e  45  g .
The m e t a l - b a t h  wa k e p t  a t  a t e m p e r a t u r e  b e t w e e n  
1^ 0-1 85 ^  t h e  t e m p e r a t u r e  o f  t h e  m o l t e n  4 ~ i o d o - 3 - n i t r o p h e n e t o l e  
was a b o u t  17ot  The c o p p e r  b r o n z e  was a d d e d  i n  s m a l l  q u a n t i t i e s  
gradual"^ y and t h e  temo r a t u r e  o f  t h e  r e a c t i o n  m i x t u r e  was k e p t  
b e t w e e n  19Cf-205'^ When t h e  t e m p e r a t u r e  f e l l  t o  170 a g a i n  t h e  
p r o d u c t  wa s. e x t r a c t e d  w i t h  h o t  o - d i c h l o r o b e n z e n e .
The s o l v e n t  was d i s t i l l e ' '  o f f  and t h e  r e s i d u e  
a l l o w e d  to  s o l i d i f y .  The s o l i d  was p r e s s e d  on a f i l t e r - f u n n e l  
t o  rem ove  t r a c e s  o f  s o l v e n t  and  c r y s t a l l i s e d  from a l c o h o l .
P a l e  y e l l o w  p r i s m s  s e p a r a t e d  from  t h e  s o l u t i o n  on s t a n d i n g .
m . p . 1 2 5 - 1 2 7 ° c r u d e  y i e l d .
Crude y i e l d  50 g .
A v e r a g e  c r u d e  y i e l d  S5 
0 o
m . p . 1 2 6 - 1 2 7 ,  a f t e r  c r y s t a l l i s a t i o n .
A n a l y s i s ,
. 3 0 2 9  S o f  s u b s t a n c e  g a v e  2 1 . 9  c c  o f  m o i s t  n i t r o g e n  a t  I 9 y 7 7 7 m m .
C H O N  r e q u i r e s  N 8 . 4  %,  f o u n d  8 . 5  
16 16 6 2
I f
P r e n a r a t i o n  o f  4 : 4 - P i e t h o x y - 2 : X d i a i a i n o d i p h e n ; y l .
K«,
4 : ^ - D i e t h o x y - 2  : 2 ^ - d i n i t r o d i p h e n y l  30 g .
I r o n  f i l i n g s  45 g .
The i r o n  f i l i n g s  were  p l a c e d  i n  a s t r o n g  1000 c c
b e a k e r  and m ixed  w i t h  s u f f i c i e n t  h o t .w a t e r  t o  make a n  e a s i l y  
s t i r r a b l e  p a s t e ,  ., The b e a k e r  was h e a t e d  on t h e  v / a t e r - b a t h  and  
when t h e  c o n t e n t s  w ere  t h o r o u g h l y  h o t  a few  d r o p s  o f  g l a c i a l  
a c e t i c  a c i d  w ere  ad d ed  a nd  t h e n  t h e  n i t r o - c o m p o u n d .  The 
m i x t u r e  was s t i r r e d  r a p i d l y  and i f  i t  became t o o  v i g o r o u s  t h e  
b e a k e r  was rem oved from t h e  w a t e r - b a t h .  The r e a c t i o n  went  i n  
tv/o d i s t i n c t  s t a g e s ,  t h e  r e a c t i o n  s u b s i d e d  and  t h e n  became  
a c t i v e  a g a i n .
The p r o d u c t  was e x t r a c t e d  w i t h  a l a r g e  q u a n t i t y  o f  
h o t  a l c o h o l .  M ss t  o f  t h e  s o l v e n t  was d i s t i l l e d  o f f  and  on  
a l l o w i n g  t h e  s o l u t i o n  t o  c o o l  s m a l l  p l a t e s  w i t h  a c o p p e r y  
l u s t r e  s e p a r a t e d , T h e y  w ere  f i l t e r e d  o f f  and  d r i e d  on  t h e  
w a t e r - b a t h .
O O
m. p.  1 0 7 - 1 0 8 .  A v e r a g e  c r u d e  y i e l d  7 4  f o .
The p r o d u c t  was c r y s t a l l i s e d  from p e t r o l e u m  e t h e r  
( b . p , 8 0 ^ 1 o5 ) , d i s s o l v e d  i n  t h e  l e a s t  p o s s i b l e  q u a n t i t y  o f  
warm a c e t o n e  and p r e c i p i t a t e d  w i t h  p e t r o l e u m  e t h e r  (b ,p ,6 0 -8C ?)  
and c r y s t a l l i s e d  t w i c e  from a b s o l u t e  a l c o h o l .  R o s e t t e s  o f  
cream c o l o u r e d  n e e d l e s  s e p a r a t e d ,
o o
m , p . 1 1 0  - 1  1 1 ,
A n a l y s i s .  , 2 5 6 9  g o f  s u b s t a n c e  g a v e  2 3 . 2  c c  o f  m o i s t  n i t r o g e n  
a t  2 ^ /  77 7  mm. 0 N r e q u i r e s  N 1 0 . 3  %, fo u n d  1 0 . 5
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P r e p a r a t i o n  o f  S a l i c y l i d e n e  4 : 4 - d i e t h o x y - 2 : 2 - d i a m i n o -
d i p h e n y l .
M M
«H 6-1 Cfflo  o
/ t
A s m a l l  q u a n t i t y  o f  4 ; 4 - d i e t h o x y - 2 c t 2 - d i a m i n o d i p h e n y l  
was d i s s o l v e d  i n  a b s o l u t e  a l c o h o l  and b o i l e d  w i t h  a few  d r o p s  
o f  s a l i c y l - a l d e h y d e . On c o o l i n g  a nd  s c r a t c h i n g  a y e l l o w  
c r y s t a l l i n e  p r e c i p i t a t e  was fo rm e d .  The p r e c i p i t a t e  was  
f i l t e r e d  o f f  and r e c r y s t a l l i s e d  from a b s o l u t e  a l c o h o l . Orange  
p l a t e l e t s  w ere  o b t a i n e d  w h ic h  w ere  f i l t e r e d  o f f  and d r i e d  on  
t h e  w a t e r - b a t h .
Û 0
m . p . 1 7 9 . 5 - 1 3 0 . 5 .
A n a l y s i s .
0
. 1 9 7 2  g  o f  s u n s t a n c e  g a v e  1 0 . 2  c c  o f  m o i s t  n i t r o g e n  a t  2 0 / 7 7 7  mm.
C H O N  r e q u i r e s  5 . 8  / ,  fo u n d  6 . 0 / .
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P r e p a r a t i o n  o f  S a l i c y l i d e n e  2 : 2 - d i a r a i n o d i p h e n y l .
OO
N  <y 
Ofl CM CM pMo o .
A s m a l l  q u a n t i t y  o f  2 : 2 + d i a m i n o d i p h e n y l  ( m . p . 7 9 - 8 1 )
was d i s s o l v e d  i n  a l i t t l e  a b s o l u t e  a l c o h o l  and  a ‘fev/ d r o p s  o f  
s a l i c y l - a l d e h y d e  were  a ^ d e d , The s o l u t i o n  was b o i l e d  f o r  a 
few  m i n u t e s  and t h e n  c o o l e d  and s c r a t c h e d .  No p r e c i p i t a t e  
a p p e a r e d  b u t  on s t a n d i n g  o v e r n i g h t  r o s e t t e s  o f  o r a n g e  n e e d l e s  
fo rm ed .  They were  f i l t e r e d  o f f  and  r e c r y s t a l l i s e d  from a b s o l u t e  
a l c o h o l .  C l u s t e r s  o f  g o l d e n  n e e d l e s  w ere  o b t a i n e d  w hich
w ere  f i l t e r e d  o f f  and d r i e d  on t h e  w a t e r - b a t h .
o o  
m . p . 1 5 7 - 1 5 8 .
A n a l y s i s .
o
. 3 3 5 2  g o f  s u b s t a n c e  g a v e  2 3 . 6  c c  o f  m o i s t  n i t r o g e n  a t  1 8 / 7 7 7  mm.
C H O N  r e q u i r e s  7 . 1 5  / ,  fo u n d  7 . 2  / .
26 20 2 2
U7
P r e p a r a t i o n  o f  4 : 4 - D l e t h o x y - 2 : 2 ^ - b i s d i m e t h y l a m i n o d i p h e n y l . 
c f .  Shaw and T u rn er  ( J . 1 9 3 3 , 1 3 5 )
f  /
4 : 4 - D l e t h o x y - 2 : 2 - d i a m i n o d i p h e n y l  30 g .
M ethy l  s u l p h a t e  106 c c .
The b a s e  was p l a c e d  i n  a l a r g e  c o n i c a l  f l a s k  and  
c o v e r e d  v^ith w a t e r .  About  25 c c  o f  m e th y l  s u l p h a t e  w ere  added  
and t h e  f l a s k  g e n t l y  warmed on t h e  w a t e r - b a t h  and s h a k e n .  Most  
o f  t h e  s o l i d  d i s s o l v e d . .  15 % c a u s t i c  soda  s o l u t i o n  was t h e n  
added u n t i l  p r e c i p i t a t i o n  was c o m p l e t e .  A f u r t h e r  q u a n t i t y  o f
m e th y l  s u l p h a t e  was a d d ed  and t h e  s o l u t i o n  became q u i t e  h o t .
A l k a l i  was ad d ed  a s  b e f o r e .  The p r o c e s s  was r e p e a t e d  t i l l  a l l  
t h e  m e t h y l  s u l p h a t e  had b e e n  a d d e d .  The s o l u t i o n  was made 
a l k a l i n e  and h e a t e d  on t h e  w a t e r - b a t h  f o r  a b o u t  1 |  h r s  when 
a dark  o i l  s e p a r a t e d .
The f l a s k  was sh a k e n  and c o o l e d  u n d e r  t h e  t a p .  The 
o i l  s e t  t o  a p a l e  brown s o l i d  w h ich  was f i l t e r e d  o f f  and  
washed v / i th  . 8 8 0  ammonia and v /a te r .  I t  was d r i e d  on a p o r o u s  t i l e  
and p r e s s e d  w i t h  f i l t e r - p a p e r .
Crude y i e l d  30 g .  A v e r a g e  y i e l d  85 / .
The p r o d u c t  was c r y s t a l l i s e d  t w i c e  r a p i d l y  from  
a b s o l u t e  a l c o h o l .  Very f i n e ,  v e r y  p a l e  p i n k  p l a t e s  were  form ed .
O Û O o
1. m . p . 8 5 . 5 - 8 6 . 5 .  2 .  m . p . 8 6 - 8 7 ,
A n a l y s i s ,
Carbon,  foun d  7 3 * 3  C H O N  r e q u i r e s  73  «1 / .
20 28 2 2
H ydrogen ,  foun d  8 , 6  9b, C H O N  r e q u i r e s  8 . 6  / ,
' 20 23  2 2
The s u b s t a n c e  was n o t  t r i b o l u m i n c s c e n t .
P r e p a r a t i o n  o f  b ; ^ - D i e t h o x y - 2  ; 2 - b i s d i a i e t h y l a n i i n o d i p h e n y l
h y d r i o d i d e .
H i . W j f  “ H a
1 g o f  4 : 4 - D l e t h o x y - 2  : 2 - b i s d . i m e t h y l a i a i n o d i p h e n y l  
was d i s s o l v e d  i n  10 c c  o f  warm d i l u t e  s u l p h u r i c  a c i d .  2 g o f  
p o t a s s i u m  i o d i d e  w ere  a d d e d  and  a w h i t e  p r e c i p i t a t e  v/as 
i m m e d i a t e l y  fo r m e d .  The p r e c i p i t a t e  was f i l t e r e d  o f f  and  
c r y s t a l l i s e d  from w a t e r .  Long f i n e  c o l o u r l e s s  n e e d l e s  were  
o b t a i n e d  w h ic h  w ere  f i l t e r e d  o f f  and d r i e d  on t h e  w a t e r - b a t h .
m. p .  193^-194*^ t u r n e d  brown a t  185^and g r a d u a l l y  g o t  
d a r k e r .  ’ .
A n a l y s i s .
1. . 2 8 5 6  g o f  s u b s t a n c e  g a v e  . 1 4 6 9  g o f  s i l v e r  i o d i d e .
2 ,  . 2 9 5 3  8 " " " , 1 5 1 3  8 "
1. I o d i n e  2 7 . 8  / .
2 .  " 2 7 . 7  / .
C H O N I  r e q u i r e s  I 2 7 , 8  / .
20  29  2 2
130
/
y l a m i n o - 4 - e t h o x y p h e r
p h e n y l t r im e t h y la m m o n iu m  i o d i d e .
/  
P r e p a r a t i o n  o f  5 - E t h o x y - 2 - ( 2 - d i m e t h l i n o - 4 - e t h o x y p h e n y l )
A s m a l l  q u a n t i t y  o f  4 : 4 - d i e t h o x y - 2 : 2 - b i s d i m e t h y l -  
a m i n o d i p h e n y l  was a l l o w e d  t o  s t a n d  i n  t h e  c o l d  v / i th  e x c e s s  o f  
m e t h y l  i o d i d e .  C o l o u r l e s s  c r y s t a l s  s e p a r a t e d  w h ic h  w ere  
f i l t e r e d  o f f  and w ashed  w i t h  a b s o l u t e  m e t h y l  a l c o h o l  and  
e t h e r  and d r i e d  on t h e  w a t e r - b a t h .
m. 0 . 1 5 5 - 1 5 6 .
I t  was fo u n d  b e t t e r  t o  h e a t  t h e  b a s e , i n  a l i t t l e  
a b s o l u t e  a l c o h o l  w i t h  e x c e s s  m e t h y l  i o d i d e  i n  a s e a l e d  t u b e  
i n  t h e  w a t e r - b a t h  f o r  an h o u r .  The t u b e  was o p e n e d  and t h e .  
m e t h i o d i d e  p r e c i p i t a t e d  w i t h  a n h y d r o u s  e t h e r .  The w h i t e  c u r d  
o b t a i n e d  was f i l t e r e d  o f f  and c r y s t a l l i s e d  from w a t e r  t w i c e .
Very f i n e  p a l e  cream c o l o u r e d  n e e d l e s  w ere  o b t a i n e d .
D 3 Ô
m . p , 1 9 2 - 1 9 3 ,  w i t h  t h e  b a t h  i n i t i a l l y  a t  180.
A n a l y s i s ,
1. . 2 4 1 9  6 o f  s u b s t a n c e  g a v e  . 1 2 1 5  g o f  s i l v e r  i o d i d e ,
2 .  . 1 6 1 2  g  o f  " " . 0 8 0 4  g  " " " .
1. I o d i n e  2 7 . 1  / .
2 .  " 2 7 . 0  / .
C H O N I  r e q u i r e s  I 2 7 . 0  / .
21 31 2 2
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